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TO 
THE   MEN    I   HAVE   TAUGHT 


PREFACE 


The  purpose  in  writing  this  book  has  been  to  put  the  funda- 
mental facts  before  the  student  and  the  physician  in  a  simple 
and  logical  way,  and  thereby  to  lay  a  foundation  upon  which  an 
intelligent  understanding  of  the  immense  details  of  practical  work 
may  be  built.  While  the  title  of  the  book  is  "Principles  of 
Surgery,"  its  real  significance  would  possibly  be  more  correctly 
expressed  by  the  single  word  "Principles";  for  while  the  text 
presents  the  facts  upon  which  surgical  diagnosis  and  treatment 
rest,  it  at  the  same  time  covers  elemental  teachings  which  as 
surely  concern  every  other  branch  of  medical  practice,  especially 
inasmuch  as  the  majority  of  surgical  cases  must  come  at  first 
into  the  hands  of  the  practitioner  of  medicine. 

I  desire  to  express  my  especial  thanks  to  Dr.  William  M. 
McCabe  for  permission  to  make  illustrations  from  the  cases  in 
the  Nashville  City  Hospital,  to  Dr.  James  Ewing  who  placed  at 
my  disposal  the  Pathological  Department  of  Cornell  University, 
and  to  Dr.  Herman  Spitz  for  making  microphotographs. 

W.  A.  Bryan. 
Nashville,  Tennessee, 
November,  1913. 
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PRINCIPLES  OF  SURGERY 


CHAPTER  I 
SURGICAL  BACTERIA 

Bacteria  are  micra^copie  uniceOular  orgamsms  belonging  to 
the  vegetable  kingdom.  They  are  also  kno\vn  its  germs,  mieroljes, 
or  micro-organisms:  the  la^t  name  embraces  also  the  microscopic 
organisms  belonging  to  the  animal  kingdom,  knoiMi  m  protozoa, 
and  has,  therefore,  a  \\4der  application,  w!iile  the  first  three  nyno- 
nynis  given  apply  distmrtly  to  those  micro-organisms  embraced 
in  the  definition. 

It  belongs  to  bacteriology'  to  distinguish  one  species  of  bacteria 
from  another,  yet  this  distinetion  so  closely  concerns  the  snrgeon 
in  a  practical  way  that  the  meai^s  of  distinction  are  given  here. 
The}'  are  differentiated  by  possessing  different  groups  of  charac- 
teristics. 

Sliape* — The  appearance  of  bacteria  is  very  variable  for  different 
species,  although  this,  by  no  means,  is  sufficient  of  itself  for  the 
classification  of  any  single  species.  One  shape  frequently  seen  is 
Kpheric,  another  elongated  or  rod-like;  of  the  former,  some  are 
apparently  flattened  on  the  surface,  ay  if  a  segment  had  been  re- 
moved from  it,  while  the  latter  may  be  straight  or  cur\^ed,  with  the 
ends  either  rounded  or  square.  Still  others  are  spiral  in  shape, 
an<i  are  more  elongated  than  the  rod-shaped  germs. 

Arrangement. — As  seen  under  the  microscope,  certain  bacteria 
show  no  tendency  to  group  themselves  after  a  definite  fashion,  and 
others  tire  observed  habitually  to  fonn  such  grouping  as  to  chissify 
them  instantly  with  a  small  numl>er  of  species  ^x^ssessing  this  trait* 
The  arrangeoient  is  in  pairs^  chains,  or  bunches,  the  latter  being 
usually  iihistrated  by  comparison  to  a  l>unch  of  grapes.  In  all 
these  three  forms  of  arrangement  there  is  no  necessar>'  connection 
between  the  associated  genus— it  results  from  their  habit  of  groi^^h 
— and  %o  it  is  usual  to  find  many  individuals  on  the  slide  showing 
no  such  grouping. 

Size. — The  size  of  bacteria  is  more  variable  than  their  shape. 
Some  are  easily  discovered  with  a  one-sixth  lens,  while  other  knoi^ii 
organisms  require  the  most  delicate  staining  to  be  seen  with  the 
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18  PRINCIPLES  OF  SURGERY 

most  powerful  microscope  under  the  most  favorable  circumstances; 
there  are  possibly  ultramicroscopic  bacteria  of  which  we  have  no 
knowledge. 

Motion. — There  are  many  species  that  have  the  power  of 
motion,  and  thus  the  ability  to  convey  themselves  in  their  medium 
from  one  point  to  another.  Such  motion  is  accomplished  by  means 
of  very  delicate  processes  from  their  surface,  which,  by  a  kind  of 
ciliary  movement,  are  able  to  drive  the  germs  about  through  the 
medium.  These  cilia,  or  flagella,  may  be  few,  or  so  numerous  as  to 
give  a  distinctly  hairy  appearance,  as  seen  in  some  of  the  non- 
surgical bacteria;  the  cilia  are  situated  either  on  the  ends  or  sides 
of  the  bacteria,  and  are  rarely  seen  except  on  the  rod-shaped  or 
spiral  varieties,  although  some  of  the  cocci  have  them.  The  pres- 
ence of  flagella  is  no  assurance  that  the  germs  possessing  them  are 
motile.  This  phenomenon  of  motility  is  made  of  service  in  the 
diagnosis  of  disease,  as  illustrated  by  the  clumping  of  bacteria  in 
Widal's  test  for  typhoid  bacilli.  Another  motion,  not  physiologic, 
as  that  just  described,  but  physical,  is  seen  in  small  non-motile 
bodies.  They  dance  around  in  a  minute  orbit  without  being 
removed  from  their  immediate  situation,  and  the  motion  depends 
for  its  causation  on  purely  outside  influences  of  a  physical  or  a 
physicochemic  nature.    It  is  known  as  Brownian  movement. 

Color. — Pigments  are  produced  by  a  few  surgical  bacteria;  the 
greater  number  of  color  producers,  however,  belong  to  the  non- 
pathogenic group.  Bacillus  pyocyaneus  produces  a  greenish-blue 
pigment,  soluble  in  the  medium  in  which  it  grows,  and  made  up 
of  two  distinct  pigments,  a  blue  and  a  green,  either  of  which  may  be 
produced  at  will  and  the  other  excluded,  by  alteration  of  the 
medium;  Staphylococcus  aureus  and  citreus  produce  an  orange- 
and  a  lemon-colored  pigment  respectively,  hence  their  names. 
The  pigments  are  not  found  in  the  germ;  therefore,  they  are  color- 
less; but  it  probably  results  from  the  combination  of  by-products  of 
the  micro-organisms  either  with  elements  of  the  medium  or  of  the 
atmosphere. 

Mode  of  Growth. — Numerous  factors  are  embraced  under  this 
caption.  The  medium  favorable  to  the  development  of  one  micro- 
organism may  be  positively  refused  by  another.  One  germ  grows 
on  the  surface  of  the  medium,  while  another  grows  only  from  stabs; 
one  liquefies  a  congealed  medium,  another  does  not;  one  grows  only 
in  the  presence  of  oxygen,  another  only  in  its  absence;  one  grows 
into  large,  readily  visible  colonies,  another  into  colonies  so  small 
as  to  be  scarcely  visible;  one  produces  gas  in  its  growth,  another 
none;  one  develops  into  distinct  colonies  in  a  few  hours,  another 
requires  several  weeks  to  manifest  evidence  of  colony  formation; 
one  grows  vigorously  through  comparatively  wide  ranges  of  tem- 


X^erature,  another  must  be  nursed  cautiously  at  a  very  miiform 
temperature  for  good  re.suJti5, 

Stains* — The  staini^  which  are  capable  of  use  in  the  disco%'ery  of 
bacteria  constitute  a  most  important  elemt-nt  in  their  detection. 
So  valuable  is  this  that  a  large  uuml>er  can  be  differentiated  in  a 
practical  manner  l>y  staining  alone.  The  subject  of  stains  is  so 
long,  and  so  necessarj^  to  be  leamed  in  detail,  that  reference  can 
only  be  made  to  any  standard  work  on  bacteriology.  It  is  only 
necessary  for  the  present  puqiose  to  call  attention  to  this  as  one 
of  the  nietliods  uscfl  in  tUfferentiation  of  micro-organisms. 

Reproduction,— Bacteria  multiply  with  exceedingly  great  rapid- 
ity under  circumstances  favoralile  to  their  growth.  The  average 
time  required  for  a  new  genu  to  develop  into  its  adult  state  and 
{jroducc  other  germs  is  something  near  an  hour.  Some  of  them  may 
pa^s  completely  through  their  generation  in  a.s  brief  a  period  as 
twenty  minuter,  others  requiring  a  much  longer  time  than  an  hour. 
So  it  may  be  stated  here  that  it  is  reasonable  to  suppose  some 
micro-organisms  may  produce  disease  in  a  much  Ijriefer  period  of 
time  after  their  entrance  into  the  tissues  of  the  Ijoily  than  others. 
As  will  be  seen  later  on,  this  camiot  depend  solely  on  the  rate  of 
reproduction.  The  most  frequent  means  of  reproduction  of  bac- 
teria is  by  fission,  a  process  by  wMch  the  l>acterium  is  converted 
into  more  than  one.  Unhke  the  reproduction  of  higher  orders  of 
organisms,  in  which  the  parent  plant  or  animal  mai^'  deliver  its 
iffspring  without  sacrifice*  of  parental  itlentity,  bacteria  lose  their 
Identity  in  the  production  of  their  offspring;  thej^  are  converted 
or  divided  into  new  iiulividuals.  The  usual  number  of  germs 
resulting  from  the  division  of  the  parent  germ  is  two;  when  tliis  is 
the  case  the  process  is  spoken  of  as  binar}^  fission,  or  binary  cell- 
division. 

Spores. — Bacteria  may  l>e  produced  l>y  spores.  They  do  not 
multiply  by  spore  fonnation,  for  it  is  highly  probable  that,  when 
circumstances  arise  under  which  spores  may  be  produced,  many  of 
the  germs  fail  to  produce  them;  it  is  further  true  that  a  single  germ 
usually  produces  only  a  single  spore,  so  that  multiplication  becomes 
an  impossibility.  A  spore  is  the  form  a  germ  jissumes  when  cir- 
cumstances become  unfavorable  to  the  existence  of  the  germ,  if 
these  circumsttmces  do  not  arise  with  such  rapidity  as  to  preclude 
the  ix)ssil>ility  of  spore  formation.  Spores  are  smaller  than  the 
germs  out  of  which  they  come,  they  have  a  denser,  tougher  capsule, 
imd  offer  much  greater  resistance  to  destructive  agencies  than  the 
germ.  They  have  no  need  for  the  presence  of  certain  enviromnents 
wliich  are  essential  to  the  life  and  activity-  of  the  germ,  except  that 
they  cannot  withstand  intense  heat,  although  they  are  much  more 
listant  to  this  than  the  germs  themselves  are.     The  spore,  there- 
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fore,  in  a  way,  assumes  the  same  relation  to  the  germ  that  the 
seed  does  to  the  plant;  in  another  respect  it  is  entirely  different. 
The  seed  of  the  plant  is  developed  for  the  purpose  of  carrying 
the  species  through  seasons  or  circumstances  in  which  the  plant 
could  not  survive;  it  has  no  needs,  and  is  undisturbed  by  such  enr 
vironment;  when  the  circumstances  alter  so  as  to  favor  the  growth 
of  the  plant  the  seed  is  converted  into  a  new  plant;  so  far,  the  spore 
is  exactly  similar.  On  the  other  hand,  a  single  plant  produces  many 
seeds  and  multiplication  of  the  species  results;  here  the  spore 
dififers;  it  preserves  indefinitely  but  does  not  multiply  the  species. 
Many  bacteria  are  incapable  of  spore  production;  others  produce 
them  only  under  severe  provocation;  still  others  produce  them 
habitually,  even  under  circumstances  favorable  to  flourishing 
growth.  The  tetanus  Bacillus  and  bacillus  anthracis  are  the  chief 
examples  of  habitual  spore  production  among  surgical  bacteria. 

Essential  Life  Conditions. — For  the  proper  development  of 
bacteria,  their  multiplication,  the  elaboration  of  their  poisonous 
by-products,  and  hence  the  production  of  disease,  certain  concUtions 
must  be  fulfilled,  without  any  one  of  which  no  harm  can  come. 
The  conditions  necessary  for  the  development  of  all  classes  of  germs 
are  called  essential  life  conditions.  They  are  proper  temperature, 
moisture^  and  nourishment,  or  culture-medium.  The  range  of 
temperature  may  vary  through  several  degrees;  below  this  they 
become  inactive,  although  they  are  not  destroyed  even  by  excessive 
cold;  above  it,  too,  they  become  inactive,  and  if  the  increase  of 
heat  is  sufficient  they  are  killed  thereby.  It  is  a  truism  to  state 
that  germs  capable  of  pathogenic  activity  miist  be  able  to  live  and 
multiply  successfully  within  the  ranges  of  temperature  of  the  living 
body.  In  a  completely  dry  state  germs  do  not  multiply,  however 
long  they  may  live;  hence,  moisture  is  necessary;  it  is  present  in  all 
artificial  culture-media,  and  is  abundantly  supplied  in  every  tissue 
of  the  body  subject  to  microbic  invasion.  The  nourishment  of 
germs  is  very  variable,  some  of  them  flourishing  on  a  great  variety 
of  media,  others  fastidiously  accepting  only  one  particular  medium 
and  that  prepared  in  the  most  accurate  manner.  Pathogenic 
bacteria  must  find  satisfactory  nourishment  in  the  various  tissues 
of  the  body. 

Aerobes  and  Anaerobes. — Aside  from  the  above  conditions,  es- 
sential to  g^o^vth  of  all  bacteria,  some  require  additional  factors. 
One  will  grow  in  the  presence  of  ox>^gen,  and  is,  therefore,  called 
an  aerobic  germ,  or  simply  an  aerobe;  a  second  refuses  to  grow  in  the 
presence  of  oxygen,  and  is  called  an  anaerobic  germ  or  an  anaerobe. 
If  a  germ  will  grow  only  in  the  presence  of  oxygen,  it  is  called  an 
obligate  aerobe.  If  a  germ  grows  only  in  the  absence  of  oxygen, 
it  is  an  obligate  anaerobe.     Most  microbes  grow  in  oxygen  by 
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preference.  Some  grow  equally  well  with  or  without  it,  and  are 
knowTi  as  optional  or  facultative  anaerobes. 

Considering  the  above-mentioned  reciuirenients,  it  is  easily 
seen  that  if  any  of  these  necessarj^  conditions  could  be  withheld  in 
practical  work  the  accidents  due  to  infection  would  be  absolutely 
avoidable;  but  the  body  temperature  cannot  be  altered  sufficiently 
to  be  of  value,  and  the  other  two  items  can  be  controlled  only  rela- 
tively, in  so  far  as  it  is  in  the  surgeon^s  power  to  limit  the  amount 
of  unnecessary  moisture  and  culture-media  by  the  avoidance  of 
accumulations  of  body  fluids,  and  by  the  removal  of  all  rtevitalizetl 
tissues,  on  which  bacteria  can  flourLsh  with  less  molejstation  than 
they  receive  in  living  tissues.  It  is  thus  apparent  why  a  wound 
should  be  as  dr>'  as  possible  l>efore  it  is  closed,  ami  why  the  wound 
that  cannot  be  kept  drj'  must  be  drained  to  avoid  accumulation 
of  fluiiLs,  and  why  tissues  that  are  certainlj^  devitalized  should  be 
removed  instead  of  being  allowed  to  become  separateil  !)>'  natural 
processes.  An  additional  weapon  is  offered  the  surgeon  in  dealing 
with  anaerobes,  that  is,  to  secure  the  presence  of  oxygen  in  the  field 
of  infection  hy  openmg  and  keeping  it  exposed  to  the  atmosphere, 
by  removal  of  accumulations  that  would  prevent  such  exposure,  and 
by  the  employment  of  HSX^i  which  liberates  oxygen. 

Distribution-"Bacteria  are  found  widely  distributed  throughout 
the  earth,  and  no  structure  subject  to  ortlinary  atmospheric  and 
climatic  changes  is  without  them.  The}"^  are  more  pre\ralent  in 
certain  loctdities  where  filth  is  allowed  to  accumulate  and  decom- 
pose and  where  the  population  is  dense.  They  are,  too,  more 
numerous  in  the  wanner  Bcasons  of  the  year.  It  is  a  safe  state- 
ment to  assert  that  no  external  object  is  devoid  of  one  or  more  spe^ 
cies.  The  limnan  body  and  animal  bodies,  aquatic  and  terrestrial, 
are  abundantly  supplied.  The  skin,  the  hair,  the  follicles  of  the 
skin,  the  ahmentarj^  tract,  and  the  genital  tract  of  females  habitu- 
ally contain  great  numl>ers  of  microHDrganisms  of  many  varieties, 
and  the  iu*inary  tract  contains  a  ft?w,  although  urine  from  healthy 
indi\iduals  should  contain  few  or  none,  unless  it  be  contaminated 
in  voiding.  The  alimentary  tract  contains  greater  rjuantities  than 
any  other  part  of  the  body,  a  considerable  proportion  (25  to  30 
per  cent.)  of  the  w^eight  of  each  motion  being  bacteria.  Cer- 
tain bacteria  infest  certain  parts  of  the  body  with  universal  fre- 
quency, such  as  the  colon  bacillus  in  the  intestine;  others  may  not 
be  universally  distributed,  but  may  appear  constantly  in  the 
ca\'ities  of  certain  individuals;  so  one  may  show  diphtheric  bac* 
teria  and  another  the  pneumococcus  as  an  inhabitant  of  the 
mouth.  Bacteria  do  not  live  habitually  in  the  tissues  of  the  body; 
all,  except  in  disease,  are  on  the  skin  surface  or  its  accessory 
glands  and  folUcles,  or  on  the  mucous  membrane  and  the  channels 
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leading  into  it.  So  practically,  though  the  body  be  cov^^  and 
lined  with  bacteria,  they  remain  on  or  in  the  cutaneous  and  mucous 
surfaces. 

It  is  evident  from  the  above  that  it  is  impossible  to  handle 
anything  without  its  becoming  contaminated,  and  impossible  to 
find  anything,  of  itself  not  bactericidal,  that  can  be  trusted  not  to 
be  contaminated.  The  water,  the  food,  the  clothing,  the  dwellings 
of  man,  and  he  himself  are  alike  affected,  none  being  free  from  bac- 
teria.   Air — that  is,  dust-free — does  not  contain  germs. 

On  account  of  the  universal  distribution  of  germs  and  their  pres- 
ence on  objects  not  especially  prepared,  it  becomes  impossible  to 
preserve  solutions  free  from  contamination  if  they  are  opened  and 
portions  removed  or  added  from  time  to  time.  Stock  solutions,  as 
kept  in  physicians'  offices  and  in  the  hospitals,  if  made  in  large 
quantities — as  strj'chnin,  morphin,  atropin,  and  cocain — ^may  not 
only  accidentally  receive  a  small  number  of  bacteria  from  dust  and 
contact  of  the  stopper  with  unclean  fingers  or  with  objects  on  which 
it  is  laid,  but  these  bacteria  may  multiply  in  the  solution  until  suflB- 
cient  numbers  are  present  to  cause  serious  inflammatory  or  sup- 
purative processes  consequent  upon  hypodermic  injection. 

Carriers. — Certain  pathogenic  germs  seem  to  be  capable  of 
thriving  only  on  human  tissues,  and  are  unable  to  multiply  outside 
the  body  except  under  the  most  favorable  laboratory  methods. 
Therefore,  it  should  be  possible  to  eradicate  them  from  the  cata- 
logue of  disease  producers.  They  may  live  for  indefinite  periods 
outside  the  body,  but,  unless  replenished  from  diseased  bodies, 
must  ultimately  disappear.  Again,  the  micro-organisms  given 
off  during  confinement  from  disease  may  be  so  dealt  with  as  to 
practically  destroy  them  all.  A  carrier  is  an  infected  individual  able 
and  at  liberty  to  mingle  with  other  people  and  follow  his  vocation, 
who,  though  he  may  or  may  not  show  signs  of  disease,  has  in  his 
body  an  infected  focus  from  which  periodically  or  continually 
the  bacteria  are  given  off.  It  is  known  that  tuberculosis  and  ty- 
phoid fever  depend  almost  entirely  for  their  continuance  upon  di- 
rect or  indirect  transmLssion  from  the  diseased  to  the  healthy  indi- 
vidual. Individuals  known  to  have  pulmonary  tuberculosis,  tu- 
berculous fistula  in  ano,  or  other  discharging  tuberculous  foci  are 
allowed  to  intermingle  with  others,  and  thus  they  become  carriers 
of  tuberculosis.  It  is  with  especial  reference  to  t>T>hoid  fever  that 
the  term  "carrier"  has  gained  a  place  in  the  nomenclature  of  medical 
literature.  A  typhoid  carrier  is  an  individual  who  has  had  tjqphoid 
fever  and  recovered  from  it,  but  has  some  structure  of  his  body 
infected  by  the  Bacillus  typhosus  in  pure  or  mixed  culture.  This 
is  usually  the  gall-bladder  or  a  discharging  sinus  leading  to  a  dis- 
eased bone.    The  carrier,  of  necessity,  keeps  his  own  person  con- 
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taminated  with  tj'phoid  bacilli  anil  distributes  them  wherever  he 
goes,  keeping  the  prot-ess  op  for  iiidefinite  years.  As  many  as 
25  or  30  cases  of  typhoid  fever  have  been  protlueed  by  a  single  car- 
rier, who  was  a  cook,  and  the  diseai=!e  followed  her  from  house  to 
house  with  unerring  certainty.  It  (kserves  to  be  einpkamzed  thai 
discharging  surgical  ksions  may  be  distribni^trs  of  infedion  as  certainly 
as  those  in  the  bile-passages. 

Classification  of  Bacteria.^Those  bacteria  entering  into  promi- 
nent  interest  in  surgical  work  will  be  given  in  the  classification. 
Bacteria  are  fundamentally  divided  into  saprophytic^  saprogenic, 
or  non-pathogenic  and  pathogenic. 

A  saprophjlic  germ  h  one  that  cannot  live  in  hviug  tissues, 
whether  it  can  produce  flisea.se  or  not.  If  it  does  produce  disea.se, 
it  accomplishes  this  by  its  poisons  being  absorbed  into  the  circula- 
tion of  the  blood  or  I>t:iii)1l  This  is  th(^  class  of  germs  producing 
decomposition,  and  cannot  invade  the  liody  and  attack  living  tis- 
sues. Hence,  w^hatever  mischief  they  produce  must  be  from  with- 
out. This  group  plays  an  important  part  in  the  sjonptomatology  of 
certain  processes,  as  certain  t>pes  of  moist  gmigrene  and  saiireniia. 
Perhaps  its  most  frequent  representative  in  the  surgical  field  is 
Proteus  vulgaris. 

A  pathogenic  germ  is  one  which  produces  disease  l>y  ]i\'ing  in  or 
on  living  tissues.  It  can  invade  the  body  tissues,  gain  a  foothold, 
grow  and  multiply,  ami  produce  all  the  type^  of  infective  disease. 
Pathogenic  germs  ma}^  also  be  able  to  live  on  deiid  or  dying  tissue. 

Pathogenic  bacteria  are  subdivided  into  cocci  and  l>acilli,  A 
coccus  is  a  spheric-shaped  minute  germ,  or  one  approximately 
spheric.  A  bacillus  is  a  rod-shaped  germ ;  usually  its  length  is 
several  times  iti?  breadth. 

Cocci  are  subiiivided  into  tUplococci,  streptococci,  and  staph- 
jiococci. 

Diplococci  are  arranged  in  pairs,  the  chief  surgical  example  of 
which  is  the  diplococcus  of  Nelsser,  or  gonococcus,  causative  of 
gonorrhea. 

Streptococci  are  arranged  in  chains  of  var>4ng  length. 

Staphylococci  are  arranged  in  Imnches  or  groups,  often  likened 
to  a  bunch  of  grapes. 

In  the  appearance  of  the  above  three  types  under  the  micro- 
scope there  is  no  vital  connection  betw^een  the  indi\iduals  entering 
into  a  group,  as  might  be  imagined  from  the  illustrations  used,  and 
laolated  germs  appear  in  the  field  with  no  semblance  of  grouping. 

There  are  many  strains  or  varieties  of  streptococci  w^hich  maybe 
embraced  under  two  headings,  namely,  Streptococcus  pyogenes  and 
Streptococcus  erysipelatus,  from  a  surgical  standpoint.  It  is  not 
certain  that  these  are  different  in  kind,  but  in  d^ree  of  virulence, 
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for  it  is  known  that  certain  cases  of  erysipdas  are  pyogenic,  and 
al(«o  that  streptococci,  in  general,  are  very  variable  in  toxic  power; 
this  variability  can  be  controlled  by  labcHatory  methods^  increanng 
or  diminishing  \nrulence  at  will. 

Stri'ptiHXHvi  are  res^pon^ible  for  many  disease  conditions,  and 
an*  oai^ble  i>f  cxctvilingly  varied  activity.  They  are  especially 
)m>no  to  Ih'  res^xuisible  for  secondan'  inifections,  of  which  they 
lu'Utl  tho  list.  It  is  estimated  that  they  may  be  recov«^  from  the 
lu'iirtV  bkHHl  of  om^thirvl  of  all  dead  bodies.  Their  peptogenic 
notitui  is  U^ss  than  that  of  staphylococci:  hence,  they  do  not  so 
xmifttnulv  pr^nluiv  suppuration:  however,  the  mare  virulent  forms 
IUH\  prtnhuv  pri^fus^  sup^Hiration.  Streptococci  represent  one  of 
tho  most  dn^adfuL  if  m>t  the  ven*  moet  dreadful,  of  the  common 
imtliogt'uio  l^otma.  owing  to  their  virulence,  their  rapid  multi- 
pllrtitUuu  mul  their  tondencv  to  de\*eiop  on  tissues  ahready  infected 
luul  rrippUnl  by  other  l^aoteria.  and  because  of  the  numerous  acute 
imd  rimnuo  lesiiUis  which  they  may  produce.  They  may  cause 
pryNl|H»l«M»  st'ptiivmiH«  pyemia,  the  most  rapidly  fatal  form  of 
prrltotiitiM.  wiion^  they  simiotunes  produce  death  within  twenty- 
fiiur  hovii>4  of  thrir  eutraiuv;  ulcerative  or  malignant  endocarditis, 
lin)M«llHo  nMit»Ki«v<;i»  strept<K\HX*us  pneumonia,  various  inflamma- 
lliinn  of  thr  tluxmt  tuut  toiuals  ^r,  y..  follicular  tonsillitis),  in  which 
III  Him-  lh<\v  inny  servo  as  a  fival  uifection  and  be  responsible  for 
Vhi  lovin  Mrnrrnl  oouditions.  as.  for  example,  acute  or  chronic  arthri- 
Mh  (iluMiiimtUnO;  they  are  usually  foimd  in  Mncent's  angina,  m 
iMiiiiHM'tlon  with  tho  fusiform  Knoillus:  they  are  the  usual  cause  of 
*'tMiiM')irnil  fovor."  They  an^  fnxiueutly  found  as  the  secondary' 
hifiMMloii  h)  t\il»oiv\Uur  piXHH^sstv,  t^pei*ially  pulmonar>%  and  are 
fiivornlih^  to  homorHmKt\  Kvidemv  is  i\>nstantly  accumulating 
thiit.  thoy  oHUse  nrute  tu'tioular  rheumatism.  Recent  investiga^ 
tlouH  Hhowtnl  that  they  wort*  pn^Mit  and  the  active  cause  in  a  large 
uuiuImm'  of  rnsiv  of  pr\irit\is  tmi  and  vulvie. 

St^iphylororri  uiv  of  thnv  varietii^,  aureus,  albus,  andcitreus; 
iht*  lirst  of  Ww^v  is  the  nuk«t  pn^valent,  and  is  the  conmion  cause 
of  iM'Utr  nhsiH^ss  niul  gtnienil  suppurative  copilitions.  Staphylo- 
e<MMniH  pyont*mv*  «\irtnis  pnnluiH^  a  yellow  pigment  which  is  verj- 
vnriubUN  being  n\ost  intense  when  the  bacteria  are  grown  upon 
carbohydrate  nunlia.  It  prinhuTs  two  ti^ins,  known  as  staphylo- 
lysin  luul  leukooidin.  The  other  fonus,  oitreus  and  albus,  are  less 
friHiuently  t»noo\u\tertHl  tlum  aun^us,  tu\d  are,  except  for  the  color 
productHl,  ver>'  clasely  allitHl  to  it,  Innng,  especially  albus,  probably 
less  virulent.  One  fonn  of  the  albus  group  deserves  especial 
mention,  namely,  Staphylococcus  epidennidis  albus  of  Welch, 
which  is  found  in  the  deej>er  layers  of  the  human  skin,  and  hence  is 
not  removable  by  the  ordinary-  practical  methoiis  of  sterilization; 
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It  is  often  respoiLsible  for  stitch-hole  abscesses;  it  produces  a  mild 
infection  as  a  rule.  Staphylococci  are  especially  abimdant  on  and 
in  the  human  body,  and  are  responsible  for  the  many  secondary 
infections  and  for  most  cases  of  acute  perioxstitis  antl  osteomyeBtis. 

Bacilli. — The  common  surgical  bacilli  are  Bacillus  tuberculosis, 
bacillus  of  tetanus,  Bacillos  typhosus.  Bacillus  pyocyancus^  Bacillus 
pyogenes  feticlus,  colon  baciilus^  Bacillus  antliracis^  Bacillus  mallei, 
bacillus  of  malignant  edema,  Bacillus  aerogenes  capsulatus,  Pfeif- 
fer-g  bacillus,  and  fusiform  bacillus  of  Vijicent's  anp:ina. 

Badllus  tuberculosis  is  not  a  true  pyogenic  organism,  although 
the  cuseoiis  material  resulting  from  its  action  may,  even  in  unmbced 
infection,  disintegrate  into  'lubereulous  pus/*  It  occurs  as  the 
sole  causative  factor  in  a  great  number  of  surgical  lesions,  usually 
chronic,  particularly  of  the  bones,  the  lymph-nodes,  and  the  serous 
cavities.  These  liy  no  means  exhaust  the  possibilities  of  tubercular 
activity.  This  bacillus,  when  found  in  pure  culture,  produces 
much  less  s>Tiiptomatic  disturbance  than  when  a  secondarj' 
pyogenic  infection  is  added,  a  frcciucnt  occurrence  either  from 
accident  or  from  meddlesome  interference. 

The  bamllus  of  teianu^  is  the  tj-pic  spore-producing  germ  as  well 
as  the  typic  sui^ical  anaerobe.  The  germs  seen  in  a  field  under 
the  microscope  do  not  all  show  spores,  but  a  goodly  number  do, 
giving  them  the  typic  tlrum-stick  appearance,  owing  to  the 
presence  of  the  spore  in  the  end  of  the  bacillus.  It  is  not  pyogenic, 
but  may  be  aideil  in  its  activity  by  the  presence  of  aerol>ic  micro- 
organisms, which,  by  their  consumption  of  oxygen,  render  the 
field  more  completely  anaerol>ic. 

BaciUtts  iyphostis  is  usually  thought  of  as  belonging  only  to  inter- 
nal medicine.  It  has  been  discovered,  of  recent  years,  with  in- 
creasing frequency  to  be  causative  of  surgical  lesions.  This  is 
much  more  important  now,  in  the  light  of  investigations  of  typhoid- 
carriers,  than  could  have  been  surniiswl  a  few  years  ago.  Bacillus 
typhosus  becomes  actively  pyogenic  at  times  in  pure  culture,  and, 
when  attacking  the  osseous  system,  is  peculiarly  resistant  to  surgi- 
cal methods  applicable  to  similar  lesions  produced  by  other  bac- 
teria. Its  chief  surgicai  interest  is  due  to  the  readiness  with  which 
it  attacks  bone  and  the  gall-bladder,  producing  in  the  latter 
cholecystitis  and  gall-stones. 

BaciUus  pyocyaneus  is  met  with  frequently  in  suppurative 
wounds.  It  is  pyogenic,  and  produces  a  bluish-green  pus;  the  color 
may  be  slightly  manifest  if  the  pus  is  in  a  bulk,  but  show^s  itself 
distinctly  and  unmistakably  on  the  dressings  at  the  edges  of  the 
soiled  area  where  free  access  of  air  is  possible.  By  artificial 
processes  it  is  possible  to  cause  this  germ  to  produce  only  the  blue 
or  the  ^een  pigment.     Gro^n  on  egg-white  the  green  pigment 
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appears  with  a  fluores(*rnt  effect,  but  on  a  solution  of  pure  peptone 
only  the  blue  pigment  is  found.  This  bacillus  is  usually  a  second- 
ary infection,  and  is  associated  with  staphylococci  or  streptococci, 
but  it  alone  may  be  the  cause  of  suppuration. 

Colon  badlUi'i,  or  Bacillus  pyogenes  fetidus,  produces  stinking 
pus.  It  is  not  to  be  considered  the  sole  cause  of  foul-smellini^  pus, 
for  a  secondar>'  saprophytic  infection  may  cause  any  suppurative 
focus  to  have  a  putrefactive  otlor,  B£U!ill\is  coli  conmiunis  is 
fo\md  more  frequently  affecting  tissues  in  the  anal  and  perineal 
region^  and  witli  great  frequency  in  peritoneal  infections,  especially 
those  due  to  perforations  of  the  appendix,  which  so  often  emit  foul 
odor.  Habitually  within  the  gut,  it  is  potent  wth  harm  once  it 
gains  admission  to  the  peritoneal  cavity. 

Bacillus  anlhracLs^  the  cause  of  malignant  pustule,  is  one  of  the 
largest  bacteria^  and  one  of  the  eiu^liest  recognized  l)y  the  micro- 
scope b>'  Pollandcr  in  1849,  although  its  relation  to  the  disease 
anthrax  was  not  recognized  for  m^my  years.  It  is  prolific  in  spore 
formation,  luid,  unlike  tetai>us  bacillus,  does  not  show  increased 
width  at  the  level  of  the  spore.  It  grows  in  chains  very  nmch  as 
strep tocoet'i,  but  the  chains  contain  m^my  more  indi%idual  bac- 
teria than  the  latter. 

Bacillus  mallii  is  a  non-motile,  aerobic,  slowly  growing  genu 
(on  enlture-meilia).  It  is  not  known  to  be  a  spore  producer,  but 
possibly  is. 

Bacilhus  of  malignunl  edenna  is  a  wery  large  anaerobe,  found  under 
similar  conditions  to  tetanus,  and  contaminating  tetanus  cultures 
more  freciuently  than  any  other  germ.  It  produces  a  sjjore  centrally 
and  is  motile.  Like  anthriix,  the  bacilli  grow  end-on  in  chahis  of 
great  length.  This  bacterium  does  not  frec|nently  affect  man, 
although  it  often  attacks  the  lower  animals. 

Bacillus  alrogenes  capsulatu.s  is  almost  as  large  as  anthrax,  but 
does  not  habitually  grow  in  chains,  a  very  importtmt  distinctive 
charaeterihtie,  altliough  at  times  they  are  seen  in  short  chains, 
pairs,  or  clumps.  In  the  tissues  the  l>aeitlus  is  usually  found  to  be 
distinctly  encapsulatwi.  It  produces  spores  and  is  anaerobic. 
Like  the  Bacillus  mallei  and  bacillus  of  malignant  edema,  it  is 
not  often  encountered  clinically,  but  should  be  recognized  when 
it  is. 

Pfeiffer's  haciliu^'^,  or  BnciUus  rnfluenz(ef  is  the  accepted  cause  of 
grip,  and  is  found  in  the  secretions  from  the  mouth  and  the  air- 
passages.  It  is  the  canse  of  the  otitis  media  and  meningitis  com- 
plicating grip,  and  is  found  in  certain  acute  and  chronic  r<:*spira- 
tory  lesions.  It  may  cause  pneumonia,  and  this  is  often  followed 
by  abscess  of  the  lung.  This  bacillus  is  sometimes  recoverable 
from  the  air-passages  or  mouths  of  healthy  people. 
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BacillitB  fusiformis  is  an  anaerobic  bacillus  which  produces  a 
mouth,  tonsillar,  or  throat  leisioii  knowTi  as  Vincent's  angina.  The 
bacillus  is  long,  has  pointeti  extremities,  and  iw  larger  in  its  middle. 
Cultures  of  this  micro-organism  emit  a  fiml  o<ior.  It  is  found  also 
in  noma,  and  is  proljably  the  cause  of  this  condition. 


Bacteria 


f  Saprophitic 
I  PathogeDJc 


{Diplococci 
Streptwocci,  several  at  rains  f  Aureus, 
Stiiphykieocci  ■!  Citreua. 

I  Albus, 

I  Tetanus,  Anthrax,  Tuberculosis. 
Colon,  Typhosus,  Pyocyaneus. 
Mallei,     Malignxint     edenm,    AeroRenes 
capflulatus. 
Bacillus    influenza     and     BacilluB    fui^i- 
formi«. 


Atria  of  Infection, — The  point  of  entrance  of  germs  into  the 
body  is  kiiow^i  as  the  atrium  of  infection,  or  simply  the  atrium. 
They  may  gain  access  to  the  tissues  with  or  without  injury  to  the 
te^unent.  When  the  latter  occurs  it  is  usually  by  the  mucous 
membrane  of  the  intestine,  and  here  tubercle  bacilli  are  the  chief 
invaders.     The  various  routes  of  infection  are  as  follows: 

(1)  Through  ivoumh,  the  most  fre(|uent  source  of  general  in- 
fections, which  under  ortlmary  circuni.stances  are  impotent 
unles^w  the  epithelium  is  l>roken.  Fortunatelj^  so;  other%%ise  con- 
tinual invasion  would  be  suffered.  The  size  of  the  wound,  its 
dt-pth  and  subsetiuent  l)elmvior,  may  or  may  not  be  significant  of 
the  presence  or  the  t>pe  of  infection.  Large  woimds  may  be  in- 
fected but  little  and  heal  kindly,  and  in  small  wounds  even  the 
slightest  disruption  of  the  cuticle  may  receive  a  large  amount  of 
\Hrulent  infection  and  result  disastrously.  Superficial  atria  are 
less,  deep  ones  are  more,  favorable  to  anaerol>ie  infections,  ijut 
anaerol>ic  infection  caimot  be  excluded  on  account  of  the  super- 
ficiality of  the  womiib  Certain  of  the  non-pyogenic  bacteria 
may  gain  admission  through  a  wound,  and,  though  causing  no 
perceptible  interference  with  healing  per  prtmarn,  result  fatally 
before  or  short  1}'  after  such  healing. 

(2)  Through  the  mucouti  membranes  of  the  air-passages  micro- 
organisms are  admitted  into  the  tissues  so  as  to  i)roduce  disease. 
This  is  much  less  frequent,  so  far  as  the  lining  tissues  of  the  lungs 
are  concerned,  than  was  formerly  thought,  although  there  can  be 
no  doubt  of  direct  infection  of  their  tissues.  It  is  now  established, 
however,  that  much  of  the  puhnonary  infection  observ^ed  is  se<!ond- 
aiy  to  infections  from  the  alimentary  tract.  The  same  thing 
may  follow  cervical  Ijniph-node  infections.  The  tonsils,  pharyn- 
geul  and  faucial,  are  frequently  affected  by  infective  processes, 
especially  in  chronic  hypertrophied  conditionsi  by  tubercle  bacilh. 
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Secondary  to  these,  the  lymph-nodes,  into  which  drainage  from 
the  primarily  afiFected  structure  occurs,  become  afifected,  and 
after  these  remote  or  general  infection  may  follow,  dependent  upon 
the  virulence  of  the  bacteria  and  the  individual's  resistance.  The 
mucous  membranes  of  the  nose  are  often  the  site  of  ulcers,  small 
wounds,  or  bruises,  and  of  acute  inflammatory  processes,  which 
reduce  the  local  resistance  to  infection  and  render  them,  therefore, 
atria  for  various  bacteria.  So  it  will  be  referred  to  later  that  the 
so-called  idiopathic  facial  erysipelas  is  due  to  entrance  of  strepto- 
cocci through  some  concealed  atrimn  in  the  upper  air-passages. 

(3)  The  Alimentary  Tract, — From  the  lips  to  the  external  sphinc- 
ter ani  is  one  continuous  flora  of  infection.  There  are  certain 
species  habitual  in  certain  portions  of  the  tract,  as  the  colon  bacil- 
lus in  the  lower  gut;  there  are  certain  additional  species  constant 
in  a  few  individuals,  such  as  Klebs-LoflBer  bacilli  or  the  diplococcus 
of  pneumonia,  and  this  tract  is  subject  to  entrance  of  any  of  the 
vast  numbers  of  varieties  of  micro-organisms  contaminating  food 
and  drink,  and  the  great  variety  of  unnecessary  and  unclean  things 
introduced  into  the  mouth  as  a  diversion  or  as  the  result  of  habit. 
So  it  is  evident  that,  unless  tissue  resistance  were  wonderful  and 
eternally  active,  man  must,  of  necessity,  succumb  to  the  micro- 
organic  world.  The  presence  of  particles  of  food  between  the 
teeth  and  around  them,  subject  to  decomposition  in  unclean 
mouths,  increases  the  total  number  greatly;  it  converts  the  mouth 
into  a  very  ideal  culture-tube.  So  it  becomes  patent  how  neces- 
sary it  is  to  cleanse  the  mouth  thoroughly  as  a  preliminary  to 
anesthesia,  since  aspiration  of  such  foul  material  certainly  causes  a 
goodly  percentage,  if  not  the  majority,  of  postanesthetic  pneu- 
monias. This  thorough  cleansing  of  the  mouth  should  be  done  by 
a  competent  dentist,  and  is  imperative  in  cases  which  are  to  be 
subjected  to  gastric  surgery. 

Caries  of  the  teeth  is  another  source  of  infection;  one,  too,  that 
should  not  be  allowed  to  continue  long;  but  among  the  lower  classes, 
the  indifferent,  and  the  penurious  it  is  so  frequent  as  to  demand 
especial  emphasis.  The  same  observation  made  on  preparation 
of  the  mouth  applies  here.  If,  from  financial  straits,  they  cannot 
have  permanent  dental  work  done,  they  should  at  least  have  tem- 
porary fillings. 

The  mucous  membrane  of  the  intestine  is  no  longer  considered 
able  to  prevent  the  entrance  of  bacteria  with  the  chyle,  even  though 
no  abrasion  be  present.  Tubercle  bacilli  fed  to  healthy  individuals 
gain  entrance  to  the  tissues  by  this  route,  and  many  other  organ- 
isms probably,  but  with  less  frequency. 

It  is  possible  to  prevent  a  large  amount  of  the  mouth  infection 
by  cleanliness  and  carefulness  as  to  the  nature  of  the  food  used. 
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Cooking  does  much  to  prevent  the  entrance  of  pathogenic  bacteria 
into  the  alimentai^^  tract,  as  also  the  animal  parasites,  such  as 
cysticercus  and  trichina.  Most  food  is  cooked,  still  enough 
uncooked  food,  with  water  and  other  fluids  consumed,  is  used  to 
keep  up  a  contmuous  reinfection.  These  can  be  sterihzed  in  the 
same  wa\%  as,  indeed,  is  done  voluntarily  or  by  compulsion  in  the 
presence  of  grave  epiifemics  so  conveyed.  There  remains  one  item 
worth  mention — the  cook  ur  waitress  may,  by  handhng  food  care- 
lessly after  cooking,  infect  it  and  convey  disease  that  could  not 
have  been  contracted  from  the  raw  article,  or,  by  handling  dishes, 
infect  them  so  as  to  force  the  thsease  upon  the  user,  even  when  every 
specious  precaution  has  teen  taken.  Thus  carriers  transmit 
dise-ase. 

(4)  The  Genikhurinary  Trad.— Owing  to  the  fact  that  infection 
may  be  introduced  into  the  genito-nrinary  tract,  and  may  ascend  or 
tie.scend,  as  the  case  may  iie,  from  one  end  of  it  to  the  other,  attack 
the  various  follicles  and  charmels  opening  into  the  eliief  ptissages, 
and  aflfect  surrounding  tissues  or  become  generalized,  this  is  one 
of  the  chief  locations  of  primarj-  infections,  which  ultimately  cause 
serious  local  or  general  lesions.  The  kitlneys  are  among  the  first  in 
eliminating  bacteria  from  the  body  when  tiiey  have  gainetl  entrance 
to  the  blooih  Hence,  whatever  the  nature  of  the  infection,  the 
whole  tract  below  must  be  bathed  in  urkie  containing  it,  and  may 
at  any  time  be  attacked.  If  there  is  obstruction  to  the  flow  of 
urine,  or  if  residual  urine  be  pre.sent  and  decomposition  of  this 
stagnant  urine  occur,  infection  is  almost  certain.  Again,  the  ilistal 
end  of  the  pa^ssage  is  subject  to  afflictions  pecuhar  to  itself,  which, 
when  they  have  once  gained  entrance,  may  stop  short  of  nothing 
less  than  the  whole  tract,  extentling  from  urethra  to  the  seminal 
vesicles  or  the  testick's,  or,  in  the  female,  from  vagina  to  uterus, 
from  uterus  to  tubes,  from  tubes  to  peritoneum.  The  urethra 
and  vagina  habitually'  contain  micro-organisms  derived  from 
without,  but  they  do  not  usually  thrive  well,  since  vaginal  secre- 
tions are  antiseptic  and  normal  urine  is  sterile. 

(5)  Placenta. — It  has  long  been  known  that  placental  trans- 
mission of  (hsease  from  mother  to  fetus  does  occur.  The  most 
prominent  example  of  this  is  found  in  maternal  hereditary-  sjTjhiliSi 
an  obser\^ation  niade  himilretls  of  years  before  the  advent  of  bac- 
terioIog>\  Other  diseases,  especially  medical,  are  well  known  to 
be  transmittf^  similarly;  for  example,  the  acute  exanthemata, 
children  being  found  with  the  eruption  at  birth  or  a  shorter  time 
thereafter  than  the  period  of  incubation.  Tuberculous  children 
are  also  rarely  found  at  deliver>%  and  there  is  no  reason  for  doubting 
that  the  bacilli  may  lie  dormant  in  the  infant  for  variable  periods 
subsequently,   and.   when   circumstances   are  favorable,   assume 
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activity.  This  is  likely  a  rare  method  of  conveyance  as  compared 
with  the  usual  external  contagion. 

Elimination  of  Bacteria. — The  question  naturally  arises,  What 
becomes  of  the  bacteria  which  enter  the  body  and  produce  disease, 
particularly  if  the  patient  recovers?  Some  of  them  are  destroyed 
by  the  fluids  and  the  cells  of  the  tissues,  others  are  isolated  by  the 
formation  of  cicatricial  tissue  encysting  the  infected  focus  and 
shutting  off  their  opportunity  to  invade  other  structures,  others 
are  expelled  from  them  by  the  organs  of  elimination  and  secretion. 
The  site  of  the  chief  lesions  determines,  to  some  extent,  the  pre- 
ponderance of  the  work  of  elimination  on  some  one  route;  if  the 
pathology  is  especially  intra-intestinal,  the  majority  will  pass  with 
the  feces;  if  geni to-urinary,  then  with  the  urine;  this  is  simply 
an  accident  of  the  performance  of  normal  function.  If  the  bac- 
teria are  in  the  tissues  remote  from  these  passages  or  in  the  blood 
how  are  they  eliminated?  The  answer  may  be  brief,  namely,  by 
the  excretory'  and  some  of  the  secretory  organs.  The  urine,  in 
many  cases  of  general  infection,  demonstrably  contains  the  causa- 
tive bacteria,  as  may  be  shown  by  culture,  inoculation,  or  micro- 
scopic examination,  in  cases  where  there  is  no  infection  and  has 
been  no  instrumentation  of  the  urinary"  passage.  This  is  evinced, 
in  a  clinical  way,  from  the  large  number  of  involved  kidneys  or 
their  pelves  in  the  course  of  general  bacterial  conditions;  the  same 
method  of  elimination  likely  occurs  more  often  in  localized  processes 
than  our  knowledge  would  warrant  us  in  claiming.  Likewise, 
bacteria  are  recovered  from  the  sweat  of  certain  cases  of  general 
infection.  The  liver  is  another  route  of  elimination,  which,  by 
pouring  the  bacteria  out  with  the  bile,  ultimately  throws  them  into 
the  alimentar>'^  tract.  Many  are  destroyed  in  the  Hver.  At  times 
bacteria  are  recoverable  from  the  secretory  glands,  especially  the 
parotid,  and,  in  a  few  instances,  they  may  be  foimd  in  the  milk. 

Significance  of  Infection. — The  term  '^infected"  has  a  dual 
meaning,  depending  on  the  view-point  assumed.  In  the  literal 
sense,  the  view  of  the  bacteriologist,  any  tissue  containing  bacteria 
is  infected.  Since  it  is  probable  that  no  wound  is  made,  accidental 
or  operative,  into  which  a  number  of  bacteria  do  not  enter  from  the 
hands,  from  the  tissue  surfaces,  from  unclean  objects  coming  into 
contact  with  it,  such  as  clothing  or  dressings  applied  by  the  laity,  or 
from  particles  of  dust  in  the  atmosphere;  and  further,  since  most 
woimds  nowadays  show  no  signs  of  infection,  it  is  evident  that  the 
surgeon  means  something  entirely  different  when  he  says  a  wound 
is  not  infected.  It  is  demonstrated  that  in  at  least  the  majority  of 
cases  it  is  impossible  to  sterilize  thoroughly  the  hands  or  the  opera- 
tive field,  and  known  that  in  many  instances  the  operator  is  com- 
pelled to  work  in  a  plainly  infected  field,  yet  without  contamination 
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of  his  wound.     Absence  of  infection  from  this  view-point  is  used 
in  M  relative  sense,  and  means  thut  either  no  bacteria  are  present, 
or,  if  they  be  present^  are  in  quantitit*s  insufficient  tu  produce  in- 
flanuiiatory  or  other  signs  and  s>'Tnptoms  and  to  interfile  with 
healing  by  first  intention.     So  the  task  of  preparation  of  the  hands 
and  the  fiekl  of  operation  is  confesseflly  an  inconiph*te  work  at  its 
best;  therefore,  every  effort  must  be  used  to  approximate  as  nearly 
as  possible  an  mxattaiiiable  ideal.      Infection,  in  this  latter  and 
usual  senile,  mean^^  that  a  dosage  of  Inicteria  sufficiently  large  to 
affect  the  tissue^s  has  been  introduced.     This  dosage  varies  widely 
for  different  liacteria.     Some  of  them  the  tissues  have  little  or  no 
powc»r  to  overcome;  fortunately  they  are  rarely  admitted.     Another 
species  may  be  admitted  in  considerable  numbers^  and  be  destroyed 
without  the  appearance  of  a  blush  of  redness  or  a  drop  of  pus. 
The  degree  of  \irulence  or  attenuation  of  the  liacteria  will  deter- 
mine whether  a  given  organism  in  given  quantities  will  pro* luce 
infection.     On  the  other  han<l,  the  result  of  the  introduction  of 
bacteria  into  a  wound  is  determined  by  local  and  constitutional 
conditions  present.     The  general  resistance  of  the  patient  ma>'  \je 
low,  from  loss  of  lilood,  from  disease*,  from  exhaustion,  and  he  be 
thus  lial>le  to  succumb  to  nmnliers,  which,  if  he  were  normal,  would 
be  disposed  of  in  a  few  hours,  with  no  evidence  of  other  than  a 
st-erile  wound.     Locally   the  blood-supply  has  mnch  weight  in 
detennuiing  tlie  result .    The  face  ami  mouth  often  lieal  per  primamf 
even  wliere  no  effort  at  cleanliness  is  made;  their  blood-supply  is 
good,  whereas  the  joints  are  very  susceptil)le  to  .small  infections 
since  they  are  leas  abundant h^  supplied.     The  anatomic  factors 
are  unavoidable,  and  must  be  accepted  as  they  stimtl.     Again,  any 
action  or  negligence  on  the  .surgeons  part  that  favors  reduction  of 
tiBmie  resiBtanee  is  as  culpable,  though  frequently  not  so  patent, 
as  actual  neglect  of  aseptit*  technic.     Reference  has  been  made 
already  to  the  removal  of  all  blood-clots,  the  control  of  even  slight 
hemorrhage,  and  the  excision  of  devitalized  tissues.     These  must  l>e 
done,  and  drainage  must  be  introduced,  if  necessary,  to  avoid  un- 
controllable accumulations  of  l>inph  or  blood,  although  tlrainage 
in  itself  Ls  not  an  unmixed  good.     Other  tldngs  must  not  be  done 
if  the  best  results  are  to  be  exi:jected.     Non-absorbable  suture  and 
ligature  material,  ^ith  all  due  respect  to  the  great  surgeons  who 
still  iise  them,  are  so  much  foreign  suljstance  in  the  tissues,  and  may, 
months  aftcT  healing,  become  the  site  of  infection  imd  result  in 
abscess  and  sinus  or  fistuhii  and  necessitate  a  second  operation  for 
their  reraovaL     It  is  the  consensus  of  opinion  that  non-absorbable 
material  is  harmless  in  clean  intra-abdominal  wTjrk.     Umiecessary 
traumatism  to  the  tissues  during  operation,  such  as  compression 
of  large  masses  in  clamps,  tearing,  mangling,  or  bruising,  and  the 
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destruction  of  blood-vessels  which  an  accurate  knowledge  of  anat- 
omy would  not  warrant,  all  favor  the  development  of  infection. 
The  ligation  of  masses  of  tissue  with  the  vessels,  the  use  of  unneces- 
sary quantities  of  catgut,  or  ligatures  and  sutures  of  too  large  size, 
and  the  formation  of  unnecessarily  large  knots  in  buried  sutures  or 
ligatures,  all  accomplish  the  same  end.  Catgut  becomes  an  ex- 
cellent culture-medium  when  buried  in  the  tissues,  and  the  knots 
are  often  the  only  remains  to  be  found  in  abscesses  forming  after 
healing  is  accomplished.  Tying  knots  tightly  with  ungloved  hands 
is  likely  to  force  from  the  follicles  of  the  skin  sufficient  bacteria  to 
cause  infection.  Sutures  are  applied  for  the  purpose  of  approxi- 
mating tissues,  but  must  not  constrict  them.  When  tied  tight 
enough  to  shut  off  the  blood  supply,  they  not  only  fail  in  their  pur- 
pose of  obtaining  union,  but  cause  the  tissues  to  die,  and  offer  the 
same  conditions  favorable  to  infection  as  if  lifeless  masses  were  left 
at  the  time  of  operation.  The  use  of  antiseptics  is  often  a  specious 
and  harmful  effort  to  destroy  bacteria  in  wounds;  they  not  only  fail 
often  to  do  so,  but  put  hors  de  combat  the  only  agents  that  can,  and 
leave  the  wound  surfaces  crippled  or  dead,  so  that  they  can  no 
longer  resist  even  infinitestimal  quantities  of  bacteria.  This  may 
all  be  summed  up  in  a  word — ^whatever  reduces  the  vitality  of 
the  patient  as  a  whole,  or  of  the  part  concerned,  favors  the  devel- 
opment of  bacteria.  Injections  of  pathogenic  germs  into  the 
peritoneal  cavity  are  taken  care  of  by  the  powerful  destructive 
and  absorbent  capacity  of  that  membrane;  the  same  dosage,  in- 
troduced with  a  considerable  quantity  of  water,  produces  fatal 
peritonitis,  due  to  the  consequent  slower  destruction  and  removal 
of  bacteria. 

Manner  of  Producing  Disease. — The  mechanical  presence  of 
bacteria,  so  far  as  it  may  have  weight  in  the  production  of  disease, 
may  be  discarded  as  negligible.  If  pathogenic  bacteria  should  be 
so  enormously  abundant  as  to  block  a  comparatively  few  capil- 
laries, an  unusual  occurrence,  even  then  the  chief  effect  would  be  in 
a  different  direction.  As  bacteria  grow  and  multiply,  they  pro- 
duce and  throw  off  certain  toxic  substances,  which  may  be  called 
excretions  for  want  of  a  more  definite  understanding  of  them,  and 
these  excretions  produce  the  symptoms  growing  out  of  an  infec- 
tion. These  poisons  are  known  as  toxins,  which  are  soluble, 
closely  allied  chemically  to  albumins,  and  very  violent  in  their 
action  on  tissues.  These  poisons  are  liberated  from  the  bacteria 
into  the  tissues  or  the  culture-medium  and  remain  after  filtration 
of  the  medium.  They  are  different  for  different  bacteria,  each 
pathogenic  species  producing  its  own  peculiar  toxin.  Toxins  are 
chemically  unstable,  being  imable  to  resist  higher  temperatures 
than  80**  C.  and  slowly  decomposing  at  from  50°  to  60°  C.    Certain 
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bacteria  profluer  toxins  which  have  the  power  of  d i sin tegra ting  or 
djs.sol\4ng  red  blood-cells  (hemolysins) ,  The  toxins  may  act  loyally, 
produeing  no  perceptible  constitutional  syiiiptom8,  or  eonstitu- 
tiuiia!ly,  \iith  few  or  no  local  signs,  or  they  ma}^  act  in  both  ways 
at  the  same  time.  The  tetanus  bacillus  will  produce  slight  if  any 
local  changes,  and  so  act  on  the  motor  centers  as  to  result  in 
death  in  a  few  days  or  hours,  besides  having  a  hemolT^1:ie  influ- 
ence. There  are  contained  within  the  bacterial  cells  poisons  which 
are  not  thruwTi  off  from  their  twdies  as  the  toxins  are,  and  cannot 
become  a  part  of  the  culture-media  until  they  are  disintegrated. 
They  are  not  specific,  as  the  toxins  are,  but  are  supposed  to  be 
identical  in  the  various  classes  of  bacteria,  and  are,  for  the  most 
part,  pyogenic.  Hence,  when  aji  infection  occurs  the  toxins  act 
locally  and  generally,  while  the  deail  Imcteria  that  disintegrate  or 
are  destroyed  by  leukocytes  may  cause  general  disturbance,  as 
shoT^Ti  b>^  the  rise  of  temperature  and  local  inflammatory  or  sup- 
purative changes.  The  virulence  of  all  toxins  and  endotoxins 
varies  with  different  species  of  bacteria;  one  is  so  intensely  viru- 
lent as  to  be  influenced  by  no  degree  of  resistance  on  the  part 
of  the  tissues,  and  another  so  mild  that  severe  reduction  of  normal 
resistance  must  be  sustained  before  they  can  gain  a  footing; 
hkewise  in  ihe  same  species  the  virulence  varies  widely;  a  strain 
of  streptococci  from  a  dangerously  infected  patient  is  almost  cer- 
tain to  produce  a  virulent  infection  on  gaining  entrance  to  a  new 
field.  The  same  fact  is  a  matter  of  common  observation;  one 
series  of  cases  of  t}7>hoid  will  be  mild,  with  a  low  mortality  and 
few  and  mild  complications;  another  epidemic  violent  in  ita  mor- 
tality and  complications. 

Mixed  Infections.— If  a  pure  culture  of  bacteria  gains  entrance 
to  the  tissues  it  produces  an  infection,  simple  or  single  infection* 
If  more  than  one  species  be  present  it  is  called  a  nxixed  infection. 
The  liacteria  first  gaining  entrance  constitute  the  primary-  infection; 
the  second  admitted  constitutes  the  secondary  infection,  and  so  on. 
Hence,  a  mixed  infection  may  mean  that  two  or  more  species  were 
present  at  the  beginning,  or  that  one  was  present  and  subsequently 
another  superafided.  An  infection  occurring  after  all  bacteria 
pass  from  the  field  is  called  reinfection.  Mixed  infections  are, 
under  certain  circumstances,  capable  of  infinitely  greater  harm 
than  a  single  infection.  The  primarj-  infection  may  be  of  no  fur- 
ther consequence  than  to  reduce  the  vitality  sufficiently  to  allow 
a  violent  secondary  infection  to  gain  a  footing  and  prothice  death. 
The  primary  infection  may  he  aeroljic,  and  an  anaerobe  superadded 
may  thrive  in  the  presence  of  the  first  infection,  although  it  could 
not  have  found  the  field  sufficiently  oxygen  free  to  produce  disease 
otherwise.  Tubercular  infections  are  much  more  serious  in  symp- 
3 


34  PRINCIPLES  OF  8URGERT 

tomatology  and  outcome  when  secondary  pyc^enic  infections  are 
added.  This  is  especially  true  if  the  secondary  infection  is  strep- 
tococci. The  same  precautions  must,  therefore,  be  taken  to  pre- 
vent secondary  infection  being  engrafted  upon  a  primary  as  would 
be  taken  to  prevent  a  primary  infection. 

Antagonistic  Bacteria. — Of  little  practical  therapeutic  value  as 
yet,  it  remains  an  interesting  fact  that  certain  bacteria  are  mutually 
antagonistic.  Anthrax  and  erysipelas  are  perhaps  the  most  not- 
able examples.  When  both  are  present  in  an  animal  it  stands  a 
better  chance  to  overcome  them  than  when  anthrax  alone  is 
present.  However,  either  may  gain  the  ascendancy  and  produce 
death.  It  is  also  known  that  certain  bacteria  will  not  grow  on  a 
medium  on  which  another  species  has  lived.  Curative  properties 
have  been  observed  in  infections,  especially  with  streptococci. 
Sarcoma  (which  is  not  an  infection)  has,  in  a  small  percentage  of 
cases,  recovered  after  an  attack  of  erysipelas,  and  the  attempt  has 
been  made  to  treat  sarcoma  with  sterilized  cultures  of  streptococci, 
sold  under  the  name  of  Coley's  fluid.  The  favorable  results  have 
been  comparatively  few.  Recently  Schiotz  has  demonstrated  that 
Klebs-Loffler  bacilli  disappear  from  the  throat  of  carriers  of  diph- 
theria if  a  spray  of  living  Staphylococcus  aureus  is  persistently  em- 
ployed. 

The  Protective  Powers  of  the  Body. — ^The  ubiquitous  distribu- 
tion of  bacteria,  the  frequent  contact  of  the  body  outside  and  in- 
side with  them,  and  the  numerous  wounds  and  other  lesions  that 
might  serve  as  atria  for  the  entrance  of  infection,  have  been  studied, 
and  force  upon  us  the  conviction  that,  without  a  very  extensive 
resistance  on  the  part  of  tissues,  there  would  be  constantly  present 
in  the  body  some  form  of  infection,  if  indeed  existence  were  at  all 
possible. 

Epithelial  Protection. — The  surface  of  the  skin  and  mucous 
membrane  is  covered  with  epithelium  which  must  act  as  a  barrier  to 
the  entrance  of  bacteria  into  the  subjacent  tissues,  if  one  considers 
the  rarity  of  infection  while  the  epithelium  remains  intact  and  its 
frequency  when  the  epithelium  is  denuded  or  broken.  These 
epithelial  cells  are  not  favorable  pabulum  for  bacteria,  and,  al- 
though the  hands  may  continually  come  in  contact  with  virulent 
bacteria,  infection  is  very  rare.  When  it  does  occur  it  is  because 
the  follicles  or  glands  of  the  skin  serve  as  points  of  vantage,  as  has 
been  shown  by  the  production  of  furuncles  by  rubbing  pure  cul- 
tures of  Staphylococcus  aureus  on  the  skin.  Bacteria,  therefore, 
may  abound  on  the  surface  of  the  body  or  of  the  mucous  membrane 
and  multiply  without  limit  in  the  contents  of  the  alimentary  tract 
with  no  resultant  harm.  That  the  epithelium  is  a  barrier  to  the 
entrance  of  bacteria  is  sometimes  spoken  of  as  the  law  of  Wysso- 
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kowickz.  The  mucous  membrane  of  the  intestine  is  not  com- 
pletely amenable  to  this  law;  it  has  been  demonstrated  that  bac- 
teria do  enter  with  the  ch^Ttie  into  the  laeteals^  and  thence  escape 
into  the  general  circulation^  even  at  a  time  remote  from  their  pass- 
age through  the  wall  of  the  gut. 

The  Law  of  Metschnikoff, — When  bacteria  gain  entrance  to  the 
tissues  their  spread  would  again  easily  become  universal  unless  they 
were  interfered  with.  As  soon  as  an  insoluble  foreign  poisonous 
substance,  animate  or  inanimate,  gaiirs  athnission  to  the  submucous 
or  subcutaneous  tissues,  larp;e  numbers  of  leukocytes  gather  in 
and  around  the  fieltl  invaded,  wall  off  and  isolate  that  field,  and 
begin  their  w^ork  of  destruction.  This  is  known  as  the  law^  of 
Meti^ehnikoff.  This  is  a  most  efliicient  means  of  localizing  infec- 
tion, and  does  not  fail,  except  when  the  bacteria  spread  so  rapidly 
or  are  so  numerous  that  the  leukoe>^es  cannot  keep  pace,  or  when 
they  are  so  \irulent  that  a  negative  chemotaxis  is  present,  or  when 
the  wail  of  leukocjles  is  broken  up  by  extraneous  forces.  It  is, 
therefore,  much  tnore  difficult  for  bacteria  to  produce  disease  in  a 
healthy  granulating  wound  than  in  a  fresh  one. 

The  Action  of  Lymph-nodes, — The  fluids  going  centrad  in  the 
Ijinph-vessels  frequently  contain  bacteria;  this  was  shown  above, 
in  the  entnmce  of  bacteria  through  the  intestinal  mucous  mem- 
brane, and  occurs  in  the  great  majority  of  infections.  The  ijTuph- 
nodes  are  abundantly  placed  at  the  most  likely  portals,  and  serve 
as  Uving  filters  to  all  the  fluids  passing.  Arranged  in  series,  few 
bacteria  can  escape  them  under  normal  conditions.  When  they 
become  overloaded  they  are  rescued  by  the  leukocytes  coming  to 
their  assistance,  as  elsewhere,  or  are  sacrificed  for  the  protection 
of  the  more  essential  tissues.  In  this  way  inflameti  or  suppurative 
Ij-mph-no^les  are  produced. 

Chemotaxis,'— Living  cells  have  the  power  of  approaching  and 
attacking  foreign  substances,  animate  or  inanimate^  which  may 
intrude  themselves  into  the  tissuet?,  or  of  rejecting  them.  This  Ls 
known  as  chcmotactic  power,  and  the  exercise  of  it  is  chemotaxis. 
If  the  cell  (leukocyte)  consinnes  the  foreign  body,  the  bacteria, 
chemotaxis  is  positive;  if  it  refuses  to  do  so,  chemotaxis  is  negative. 
There  is  some  capacity  in  the  leukocytes  especially,  and  in  many 
other  types  of  tissue  cells  less  frecjuently,  that  enables  them  to 
perform  this  function  of  phagocytosis,  positive  chemotaxis,  or  to 
refuse  to  perform  it,  negative  chemotaxis.  The  cause  underlying 
chemotaxis  is  the  toxicity  of  the  bacteria;  the  greater  their  viru- 
lence, the  1^8  able  the  leukoc^les  are  to  attack  them.  By  injecting 
virulent  streptococci  into  the  peritoneal  cavity  of  animals,  and 
subsequently  examining  the  leukocjles  found  in  the  peritoneaJ 
fluid,  it  18  learned  that  few  or  none  of  the  white  cells  contain  bac- 
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reria  (negative  chemotaxis) ;  on  the  other  hand,  the  mjection  of  a 
saprophytic  species,  like  Proteus  vulgaris,  shows  many  bacteria 
in  each  leukocyte  (positive  chemotaxis) .  This  is  known  as  Bordet's 
experiment. 

It  becomes  plain,  from  the  above,  that  this  particular  factor  of 
tissue  resistance  will  be  increased  if,  in  the  first  place,  the  number 
of  leukocytes  can  be  increased  adequately  to  cope  with  the  number 
of  bacteria  in  a  given  infection;  if,  in  the  second  place,  they  can  be 
brought  into  the  field  of  action  in  sufficient  numbers;  if,  in  the  third 
place,  such  dealing  with  the  tissues  may  be  performed  as  to  increase 
their  positive  chemotactic  power,  or,  with  the  bacteria,  as  to  reduce 
their  repulsiveness  to  the  phagocytes. 

PROTECTIVE  CHEMIC  POWERS 

The  chemic  protective  powers  of  the  tissues  are  manifold;  of 
chief  importance  are  alexins,  agglutinins,  antitoxins,  and  opsonins. 
They  will  be  discussed  in  their  order. 

Alexins. — The  names  mycophylaxins  and  mycosozins  are  used 
synonymously.  The  body  fluids,  serum,  lymph,  and  fluids  of  the 
tissues,  as  well  as  many  of  the  secretions,  contain  substances 
which  give  them  a  definitely  bactericidal  or  bacteriolytic  power. 
These  substances,  called  alexins,  must  not  be  associated  with  the 
ordinary  chemic  antiseptics.  The  power  of  the  latter  is  largely 
universal  in  their  application.  The  destructive  powers  of  the  body 
fluids  are  specific  in  that,  when  their  ability  to  destroy  a  special 
bacterium  has  been  exhausted,  they  may  still  have  a  like  capacity 
for  another.  This  power  fluctuates  from  time  to  time,  and  may  be 
reduced  to  a  valueless  minimum  by  exhaustive  infections.  They 
have  the  same  activity  toward  blood-cells  from  another  species 
that  they  have  on  bacteria,  producing  hemolysis  or  hemagglutina- 
tion. The  alexins  are  capable  (their  complements)  of  attacking 
dead  tissues,  making  traumata  favorable  atria  by  exhaustion  of 
bactericidal  properties.  They  are  the  product  of  white  blood- 
corpuscles,  and  may  be  increased  locally  on  demand,  either  by 
natural  means,  as  in  cases  of  infection,  or  by  artificial  means,  as  in 
irritation  and  Bier's  hyperemia.  A  high  potency  of  blood-serum 
against  a  species  of  bacteria  is  not  proof  against  their  production  of 
disease,  an  example  of  which  is  typhoid  fever. 

Agglutinins  belong  to  the  same  category  as  the  alexins,  if,  in- 
deed, they  be  not  different  manifestations  of  the  same  or  closely 
aUied  chemic  agents.  Their  power  consists  in  clumping  bacteria 
or  blood-cells  and  destruction  of  motile  power  in  the  former.  They 
are  used  as  a  diagnostic  means  in  Widal's  test  for  t>T)hoid,  but  have 
no  present  therapeutic  value  susceptible  to  our  control. 
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Antitoxins* — This  t^rm  conveys  its  own  significance  in  a  super- 
ficial way^  Init  neither  this  nor  any  other  of  the  chemic  protective 
agencies  of  the  tissues  hns  l>een  worked  out  with  sufficient  con- 
clusiveness to  cause  all  investigators  to  agree  a.s  to  the  nature  and 
origin  of  the  agents  producing  the  results.     It  is  settled  in  a  practi- 
cal way  so  that  the  therapeutic  value  of  antitoxins  may  l>e  under- 
stood.    An  antitoxin  is  an  agent  that  has  the  powder  to  neutralize 
a  toxin^  without  any  deleterious  action  on  the  bacteria  which  pro- 
duced that  toxin.     It  is  a  something  capable  of  preventing  toxins 
from  acting  on  the  tissues  so  as  to  protlnce  disease.     Toxins  are 
the  product  I  direct  or  indirect,  of  bacteria;  direct,  if  the  poisons  are 
produced  within  the  bacteria;  indirect,  if  there  is  produced  in  the 
bacteria  a  substance  which,  on  liberation,  becomes  chemically 
combined  with  certain  tissue  compounds  so  as  to  result  m  toxins. 
Therefore,  whether  the  antitoxin  combines  with  the  toxins  and  takes 
away  their  toxicity^  or  whether  it  separates  them  into  two  non- 
toxic segments,  or  acts  on  the  non-toxic  products  of  the  germ,  and 
prevents  it^s  ultimate  combination  to  produce  toxins,  is  practically 
one  thing  to  the  physician  who  must  cure  disease.     The  antitoxins 
in  common  use  are  in  the  form  of  antitoxic  sera^  chiefly  antidiph- 
theric  sermn,  antitetanic  sermn,  antistreptococcic  senim,  and  Flex- 
er*s  antimeningococcic  serum  (bacteriolytic  rather  than  antitoxic)* 
the  toxins  are  dilTerent  for  different  infections,  so  there  must  be  an 
itatoxin  for  every  species  of  infection;  no  antitoxin  has  curative 
f  operties  for  otlier  than  the  species  by  which  it  was  produced.  Anti- 
toxins are  developed  in  the  tissues  in  a  given  infection.  The  tjuantity 
may  be  small  or  great,  tlepending  on  the  amount  and  virulence  of  the 
infecting  agent  and  the  ability  of  the  tissues  to  react.    It  ma\'  be 
so  great  that  the  indi\idyal,  if  recovering,  remains  for  a  time  at 
least  more  or  less  immune  to  reinfection.    In  other  instances  the 
infection  seems  only  to  render  him  more  susceptible  to  reinfection. 
Antitoxic  sera  are  derived  by  inoculating  animals  (horses,  sheep, 
and  cattle)  with  gradually  increasing  doses  of  pathogenic  bacteria 
until  no  further  reaction  can  be  profluceti  by  dosage  that  should 
prove  fatal.     Tiie  serum  is  derived  from  the  blood  of  the  animals, 
sterili-ze<l  at  temperatures  which  will  not  affect  the  antitoxic  prop- 
erties, and  placed  in  sealer!  sterile  tubes.     The  dosage  is  measureil 
in  units,  a  miit  being  the  tmujunt  required  to  immunize  a  260-gm. 
guinea-pig  against  the  minimum  lethal  dose  of  bacteria  winch  would 
otherwise  kill  it  in  three  or  four  days. 

Ehrlicb's  Side-chain  Theory.— ^The  ejcac^  manner  hi  wiiich  cells 
combine  with  food  molecules,  reaching  them  for  the  maintenance 
of  their  vitality  and  the  performance  of  their  function,  is  not  know^n. 
Likewise,  it  has  not  been  demonstrated  how  toxins  act  on  the  cells 
to  produce  their  deleterious  effect  and  pervert  or  destroy  the  func- 
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tions  of  the  cells  affected.  The  theory  of  Ehrlich,  known  as  the 
side-chain  theorj',  proposes  to  explain,  and  does  explain,  with  more 
satisfaction  than  any  so  far  advanced,  the  phenomena  taking  place 
in  the  case  of  toxic  action.  It  has,  therefore,  become  widely  ac- 
cepted. While  it  may  undergo  alteration  as  further  evidence  is 
gathered  concerning  the  real  chemic  structure  of  cells  and  their 
action  on  their  environs,  still  it  conveys  in  a  tangible  form  the  facts 
of  the  case.  In  order  to  maintain  their  normal  status  of  nutrition 
all  living  cells  must  be  capable  of  taking  to  themselves  and  appro- 
priating certain  food  molecules  from  the  blood,  and  they  must 
be  controlled  in  this  activity  by  some  centralized  power.  Ehrlich 
conceives  the  nucleus  to  be  the  central  directing  part  of  the  cell; 
the  cell  must  have  certain  unsatisfied  points  of  valency  which  are 
ready  to  take  to  themselves  the  substances  flowing  in  the  blood; 
these  points  of  valency  are  themselves  capable  of  liberation  from 
the  cells  and  of  entering  the  blood  as  very  complex  radicals;  they 
are  called  side-chains,  distinguishing  them  from  the  central  func- 
tionating nucleus.  These  side-chains  vary  for  different  types  of 
cells,  so  that  one  cell  may  appropriate  one  substance  and  another 
something  wholly  different;  that  is,  they  are  selective.  When 
toxins  are  dissolved  in  the  blood  the  side-chains  of  the  cells 
capable  of  combining  with  such  toxins  do  so,  and  make  the  toxin 
molecule  a  part  of  the  cell  just  as  if  it  were  a  food  molecule,  and  so 
that  the  nature  of  the  cell  is  changed  and  a  perverted  fimction 
arises  or  symptoms  of  toxemia  are  produced.  It  must  be  imder- 
stood  that  the  toxin  molecule  must  enter  into  the  cell  physically 
and  there  make  its  combination  with  the  receptors,  for  so  the  side- 
chains  are  called.  It  must  further  be  understood  that  this  whole 
process  is  of  purely  a  chemic  nature,  and  that  the  toxin  molecule 
becomes  a  part  of  the  cell  substance,  and  is  often  thereafter  insepa- 
rable from  it.  When  the  receptors  are  all  used  up  in  a  cell,  it  pro- 
ceeds to  produce  more  of  them,  even  in  excess  of  the  demand,  stimu- 
lated by  the  action  of  the  toxin-receptor  combination.  These 
become  liberated  from  the  cell,  pass  out  through  the  cell  wall  and 
into  the  blood,  directly  or  indirectly,  and  there  remain  ready  to 
become  united  with  the  specific  toxin  molecule  which  has  caused 
their  overproduction  and  liberation,  but  with  no  other.  Antitoxins 
are  the  free  receptors  in  the  blood  or  serum  ready  to  combine  with 
toxin  molecules.  When  combined,  they  behave  as  inert  bodies, 
having  completely  neutralized  the  toxin  molecules.  Adami  thinks 
that  a  single  toxin  molecule  within  a  cell  may  serve  to  liberate 
many  receptors,  somewhat  after  the  action  of  enzymes;  his  view 
is  that  the  toxin  molecule  becomes  attached  to  the  receptor,  which 
is  then  liberated  from  its  combination  with  the  cell;  on  liberation, 
the  remaining  receptors  attached  to  the  cell  manifest  greater  affinity 
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for  the  toxin  molecule  than  the  liberated  receptor  does;  so  these  two 
latter  are  separated,  the  receptor  pfisses  out  of  the  eel!  to  serve  as 
antitoxin,  and  a  new  combination  of  the  toxin  molecule  with  an 
attached  receptor  occurs  and  is  liberated;  then  a  new  receptor-toxin 
dissociation  follows  as  before,  and  so  on  indehnitely^  limited  only 
by  the  capacity  and  emlurance  of  the  celb  If  the  primar>'  dose  of 
the  toxin  be  great,  there  will  be  early  exhaustion  of  the  cells,  and 
dis^^a^e  and  death  wA\  follow.  If  the  primary  dose  of  toxin  be 
slight,  there  results  insignificant  cell  destmction  and  relatively 
marked  production  of  antitoxins.  If  the  next  dose  of  toxins  be 
greater  it  mill  Ijc  tolerated,  o\dng  to  tbe  antitoxin  present,  and  a 
new  stimulus  is  added  to  antitoxin  protluction.  This  may  be  re- 
peated until  tbe  animal  w\[\  no  longer  be  disturbed  by  a  dose  which 
St  the  begimiing  would  have  proved  fatal. 

It  has  been  sho^\ii  above  that  each  toxin  provokes  the  produc- 
tion of  its  own  antitoxin.  One  toxin  calls  its  antitoxin  forth  from 
one  group  of  cells  anil  anotfier  toxin  from  another  group.  There 
are,  therefore,  different  types  of  receptors  liljerated  to  become  anti- 
toxins in  each  specific  infection.  This  is  true  even  when  the  differ- 
ent toxins  act  on  the  same  cIslss  of  cells,  as  shown  by  the  inabiUty 
of  any  antitoxm  to  neutralize  more  than  one  s]>ecific  toxin. 

Opsonins. — Among  the  chief  protective  lowers  of  the  bod)^  or 
the  ti.ssues  are  opsonins.  They  are  the  most  important,  too,  from  a 
practical  consideration,  inasmuch  as  they  have  l>een  showTi  capable 
of  therapeutic  application  for  a  consideral)le  numljer  of  bactt^rial 
gpecies,  while  antitoxins  are  useful  in  a  verj^  limited  number, 
though  of  the  most  positive  value  in  these.  It  is  a  matter  of  general 
knowledge  that  there  is  such  a  thing  a.s  producing  changes  in  an 
imhvidual  by  liacterial  invasion  (disease),  which  render  him  less 
i«usceptible  to  the  disease  or  wholly  insusceptible.  It  has  Hkewise 
long  been  knowTi  that  by  certain  processes  (vaccination)  an  mdi- 
\idual  may  have  temporar>^  partial  immunityj  as  seen  in  the 
universal  provision  against  small-pox.  The  fact  that  a  patient  has 
had  a  disease  recently-  and  recovered  from  it,  while  it  may  not  im- 
munize him  against  it,  still  may  insure  reduceii  susceptibility  for  a 
time,  as  in  t>T>hoid  fever.  Antitoxins,  aggluthiins,  and  bacterioly- 
mnB  are  resiKjnsil>le  for  a  share  in  these  results,  opsonins  for  a  much 
greater  share.  To  put  the  problem  specifically,  the  fact  that  a 
patient  has  had  and  recovered  from  an  infection,  and  is  then 
nujre  resistant  to  it  than  before,  is  of  itself  an  assurance  that  some 
change  has  occurrt»d  in  the  tissues,  proba!>ly  the  blood.  If  it  can 
be  detennined  exactly  what  this  change  is,  how  it  affecLs  such  re- 
sults, and  how  its  capacity  to  produce  such  results  is  established, 
then  it  may  become  of  use  to  the  surgeon  and  the  physician  in  com- 
bating and  preventing  disease. 
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The  word  opsonin  means  "I  prepare  food  for."  The  signifi- 
cance of  this  name  follows. 

It  has  been  taught  for  a  long  time  that  the  leukocytes  have  the 
power  to  destroy  invading  foreign  substances,  among  them  bac- 
teria. Under  chemotaxis  above  it  was  shown  that  the  ability 
of  leulfocytes  (phagocytes)  to  attack  bacteria  varied  from  a  vora- 
cious destruction  (positive  chemotaxis)  to  a  flat  refusal  to  do  phago- 
cytic work  at  all  (negative  chemotaxis).  It  was  not  known  till 
the  epoch-making  work  of  Wright  and  Douglas  that  any  other 
agents  were  especially  concerned  in  this  phagocytic  process  than 
the  two,  leukocyte  and  bacterium.  Wright  and  Douglas  made  the 
following  experiment:  They  put  washed  living  leukocytes  into  a 
normal  salt  solution  at  blood  temperature  and  added  a  definite 
number  of  bacteria,  and  found,  after  waiting  for  a  time,  that 
phagocytosis  had  taken  place.  The  number  of  bacteria  destroyed 
per  leukocyte  was  noted.  They  then  placed  the  same  relative 
numbers  of  leukocytes  and  bacteria  in  blood-serum  from  a  healthy 
body  into  the  tube  at  blood  temperature,  and  foimd  that  the 
number  of  bacteria  destroyed  per  leukocyte  was  markedly  in- 
creased, demonstrating  that  the  phagocytic  action  was  enhanced 
by  the  presence  of  the  serum.  The  question  then  arose.  Does  the 
serum  increase  the  vigor  of  the  leukocytes  or  reduce  the  negative 
chemotactic  properties  of  the  bacteria,  and  render  them  more  sus- 
ceptible to  attack  and  destruction?  Bacteria  were  then  washed, 
treated  for  a  time  with  normal  blood-senun,  washed  again,  and 
placed  into  the  normal  salt  solution  with  the  leukocytes,  with  the 
same  result  that  had  occurred  when  both  were  placed  directly  into 
the  serum,  showing  the  power  serum  has  of  so  acting  on  bacteria 
as  to  enable  the  phagocytes  to  destroy  them  all  or  in  much  greater 
numbers.  Hence,  the  name  opsonins  is  given  to  the  unknown 
agents  in  the  blood  capable  of  this  action.  The  experiments  con- 
tinued— observations  were  made  of  the  blood  of  persons  who  had 
had  a  specific  infection  and  recovered.  The  opsonic  power  was 
invariably  increased  to  varying  degrees  in  different  individuals. 
Against  any  other  species  of  bacteria  it  was  not  increased.  So  op- 
sonins are  specific,  as  antitoxins  and  all  the  other  chemic  protect- 
ive agents  of  the  tissues  seem  to  be.  The  increase  of  opsonic 
power  against  staphylococcus  infection  has  no  influence  over  ty- 
phoid bacilli  or  streptococci,  but  for.  staphylococci  alone.  The 
next  question  to  arise  was,  Is  this  opsonic  power  amenable  to  con- 
trol, can  it  be  raised  at  will?  The  use  of  living  bacteria,  if  they 
could  be  so  attenuated  as  to  be  harmless,  would  accomplish  it,  but 
would  be  manifestly  objectionable  and  subject  to  almost  prohibit- 
ive limitations.  By  fractional  sterilization  all  bacteria  and  spores 
of  a  culture  can  be  killed  without  affecting  the  chemic  nature  of 
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their  poisons.  Proof  of  sterility  can  be  easily  made  by  inoculation 
into  small  animals  as  a  guarantee  against  hmnan  infection  by  hy- 
podemiic  administration.  This  wass  done,  and  found  to  influence 
the  opsonic  power  the  same  as  when  actual  infection  had  taken 
place,  and  with  an  iigent  which,  though  it  contained  a  definite 
quantity  of  bacterial  ix)isons,  was  yet  devoid  of  the  capacity  to 
produce  infection  at  the  site  of  injection.  The  opsonic  power  could 
now^  be  controlltnl 

Vaccines. — The  preparations  of  devitalized  bacteria  are  known 
as  vaccines,  w*hatever  the  process  of  devitalization.  They  are 
estimated  in  dosage  by  the  nmnber  of  milUons  of  dead  bacteria 
they  contain  or  represent  per  minim  or  per  cubic  centime  I  (t. 
They  con  be  prepared  and  kept,  at  cool  temperature,  sufficiently 
long  to  be  used  satisfactorily  in  the  physician's  office.  How  long 
they  may  be  kept  is  not  known;  heat  destroys  their  value  as  soon 
as  the  temperature  reaches  80''  C,  and  grMlually  if  kept  long  al>ove 
50°  C.  The  heat  of  a  h>7Dodermic  syringe,  just  out  of  the  sterilizer, 
will  reduce  or  destroy  the  efficacy  of  small  doses  drawn  into  it. 

Opsonic  Index. — The  opsonic  power  of  the. individual  varies 
widely,  hence  a  standard  must  be  had  by  which  measurements 
can  be  made.  The  standard  varies  with  the  bacteria;  therefore, 
in  a  given  case  the  index  must  be  taken  for  every  species  coi\cerned. 
The  opsonic  index  creates  a  standard  for  each  species;  it  is  the  rtitio 
of  the  opsonic  power  of  the  given  case  to  that  of  nonnal  serum. 
To  put  it  more  tangibly,  let  the  number  of  Inicteria  destroyed  by 
each  leukocj'te  he  the  numerator,  and  the  nnmlKT  dei^troyed  by 
each  leukocj^e  in  normal  sermn  be  the  denonnnator,  the  quotient 
is  the  opsonic  index  of  the  case  in  hand.  It  may  be  easily  concluded 
that  the  normal  opsonic  power  of  animals  compelled  to  combat  cer- 
tain species  of  bacteria,  a^s,  for  example,  in  the  case  of  man  and  the 
staphylococci,  would  be  greater  than  that  toward  a  less  frequent 
hut  equally  virulent  infection.  The  opsonic  index  cannot  be  ac- 
cepted as  the  measure  of  the  total  ant  iliac  terial  resistance,  for, 
tn  has  been  shown,  there  are  other  protective  agencies  of  the  tis- 
sues; but  it  may  be  accepted  ns  a  fair  refir(»sentiition  of  individual 
resistance  in  those  cjis(»s  of  infection  against  the  h^icteria  of  which 
opsonins  may  be  developed  at  all;  there  are  certain  of  the  patho- 
genic bacteria  against  which  man  shows  no  opsonic  resistance. 
The  opsonic  index  may  be  termed  a  fair  measure  of  the  protective 
power  of  the  blood,  since  by  far  the  great  majority  of  bacterial 
q^ecies  attacking  the  living  tissues  are  overcome  by  phagoc^lic 
_Ction  in  the  main,  anil  since  this  action  is  efficient  for  some  t>7>es 
only  when  the  bacteria  have  been  so  acted  upon  iis  to  chminish  their 
chemotactic  resistance. 

The  opsonic  index  may  be  raised  as  the  result  of  an  infection 


42  PRINCIPLES  OF  SURGERY 

which  has  been  overcome;  by  the  presence  of  a  localized  infection 
which,  though  continuing  unhampered,  constantly  throws  into  the 
genei:al  circulation  its  poisons,  in  quantities  insufficient  to  over- 
whelm the  general  resistance;  by  the  injection  of  Uving  bacteria 
too  attenuated  or  in  quantities  insufficient  to  produce  disease;  by 
the  injection  of  vaccines  prepared  from  devitalized  cultures  of 
bacteria.  The  opsonic  index  may  be  lowered  by  the  same  agencies 
that  raise  it,  if  they  be  administered  in  too  great  dosage.  When 
the  opsonic  index  is  raised  or  lowered  by  infection,  the  result  is 
brought  about  by  continuous  absorption  of  infinitesimal  quantities 
of  bacterial  products,  or  by  the  gradual  destruction  of  bacteria; 
when  it  is  raised  or  lowered  artificially,  it  is  done  by  the  injection 
of  definite  doses  of  bacteria,  living  or  dead,  at  stated  intervals 
of  several  (three  to  ten)  days.  The  result  of  such  artificial  altera- 
tion is  a  reduction  of  the  index  during  the  first  few  hours,  up  to 
twenty-four,  known  as  the  negative  phase,  followed  by  a  rise  of  the 
index  to  and  above  what  it  was  at  the  beginning  of  treatment,  the 
positive  phase.  As  soon  as  the  positive  phase  has  passed  its  maxi- 
mum, but  prior  to  its  reaching  the  level  observed  at  the  beginning, 
the  second  dose  is  to  be  administered,  and  so  on. 

It  is  frequently  true  that  the  general  opsonic  index  is  high, 
while  that  of  the  fluids  in  the  infected  area  is  too  low,  by  virtue  of 
the  fact  that  the  poisons  in  the  infected  zone  are  so  much  more 
concentrated  that  they  constantly  reduce  it,  or  that  it  is  reduced 
from  the  fluids  therein  more  rapidly  than  it  can  be  replenished  from 
the  circulation,  which  is  necessarily  impaired  by  the  reparative 
processes  or  by  disturbances  associated  with  the  inflammation 
present. 

The  determination  of  adequate  dosage  of  vaccines  in  raising  the 
opsonic  index  can  be  made  absolutely  only  by  the  repeated  taking 
of  indices,  too  difficult  for  the  practitioner  and  too  costly  for  the 
patient.  By  beginning  on  doses  sufficiently  small  to  be  safe,  and 
by  gradually  increasing  the  dosage  at  each  subsequent  injection,  a 
very  satisfactory  method  is  established  for  practical  administration 
of  vaccines.  The  clinical  course  of  the  disease  is  to  be  kept  imder 
surveillance,  so  that  if  any  imtoward  symptoms,  as  local  increase 
of  discharge,  or  inflammatory  signs,  or  constitutional  symptoms, 
as  an  increase  of  temperature,  headache,  malaise,  muscular  or  nerve 
pains,  aching  of  the  bones  or  joints,  should  arise,  they  must  be 
taken  as  a  signal  that  the  dose  is  too  large,  too  frequent,  or  both. 
On  the  other  hand,  as  long  as  the  local  and  constitutional  symptoms 
improve,  the  increase  in  dosage  may  be  kept  up,  always  with  cau- 
tion. Vaccines  will  remain  an  efficient,  though  in  unskilled 
hands  a  dangerous,  remedy  until  some  definite  measure  of  dosage 
and  reaction  can  be  given — so  far  a  hopeless  dream. 
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There  are  certain  conditions  in  which  vaccines  are  worthless  or 
harmful.  Vaccine  therapy  cannot  be  used  in  all  eases  of  infection, 
even  of  those  infections  against  which  the  blood  can  produce  opso- 
nins.  As  a  broad  .statement,  it  may  be  said  that  the  use  of  vaccines 
is  worthless  in  those  cases  where  the  amount  of  bacterial  poisons 
is  so  great  i\s  to  exhaust  the  natural  recuperative  power;  where 
there  is  so  great  a  toxemia  or  bacteriemia  that  the  addition  of 
more  of  the  same  poisons  could  only  result  in  the  further  reduction 
of  resistance.  Therefore,  in  septicemic  and  miUary  infections  it  is 
reasonable  to  ex])ect  nothing  from  vaccines.  In  affections  of 
certain  structures,  for  example,  tulierculosis  of  the  ticirenal  glands 
(Addison \s  disease),  vaccines  are  of  harmful  influence.  In  certain 
infections,  again,  w^here  the  febrile  reaction  is  great,  showing  a 
marked  toxemia,  vaccines  may  l>e  harmful;  tuberculin  cannot  be 
ordinarily  administered  with  satisfaction  when  the  daily  tempera- 
ture reaches  100"^  F,  or  more,  except  under  the  most  guarded  super- 
vision. Mixed  infections,  where  it  caimot  be  determinefl  wiiich 
bacterium  is  most  detrimental,  and  where  a  mixed  vaccine  might 
be  desirable,  are  not  favorable  cases,  due  probably  to  dispropriate 
dosage  of  the  two  or  more  vaccine  elements,  so  that  one  index  may 
be  raised  while  another  is  lowered.  The  arhninistration  of  mixed 
or  pol>^'alent  vaccines  may,  however,  be  attended  with  most  bril- 
liant results.  If  the  maintenance  of  a  lesion  be  reasonably  due  to 
a  single  organism,  and  if,  with  this  eliminated,  the  tissues  could 
di**pose  of  the  other,  then  the  opsonic  index  should  l>e  raised  against 
the  former.  One  of  the  most  notable  examples  of  successful  vac- 
cine therapy  is  the  aknost  unerring  certainty  with  which  tj^ihoid 
fever  can  be  prevented. 

Vaccines  may  be  either  autogenous  or  heterogenous;  the  former 
term  signifies  that  the  vaccine  is  made  from  a  culture  derivetl  from 
the  infection  which  is  to  be  treated  by  it,  therefore,  of  the  same  strahi 
of  bacteria  and  the  same  virulence;  the  term  **  heterogenous  vaccine" 
signifies  that  the  \^accine  is  made  from  bacteria  derived  from  some 
tource  outside  the  patient  to  be  treated.  Autogenous  vaccines 
were  thought  to  be  better  than  heterogenous,  but  the  expense  of 
preparation,  the  difficulty  of  finding  a  competent  bacteriologist 
close  at  hand,  and  the  time  requisite  for  such  manufacture,  render 
it  necessar>^  to  use  the  commercial  vaccines,  and  these  are  very 
satisfactory^  if  manufactured  by  reliable  houses.  It  is  highly 
probable  that  autogenous  vaccines  are  not  superior  to  heterogenous 
except  where  the  particular  strain  of  genns  is  not  known.  Whether 
the  heterogenous  or  the  autogenous  vaccines  are  used,  the  diagno- 
sis must  be  made  with  unerring  accuracy.  There  can  otherwise 
come  only  hann  and  disrepute  from  their  use.  It  is  true  that  in 
some  instances  a  slight  improvement  may  result  from  the  use  of  a 
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vaccine  from  a  different  family,  closely  allied,  of  bacteria,  but  it  is 
never  so  good  as  when  the  same  bacteria  are  used  and  is  often  worth- 
less. To  illustrate,  it  is  necessary  not  only  to  know  that  a  given 
infection  is  tubercular,  but  to  determine  whether  it  is  of  the  human, 
bovine,  or  avian  type;  then  the  vaccines  must  be  human,  bovine, 
or  avian  accordingly.  A  slight  good  may  result  from  the  use  of 
either  of  the  others,  but  it  is  by  no  means  certain  even  to  influence 
the  disease  beneficially. 

Immunity. — The  term  "immunity"  signifies  that  an  animal  can- 
not become  infected  by  the  bacteria  in  question.  If  such  bacteria 
be  introduced  into  the  tissues,  whether  they  are  able  to  multiply  for 
a  time  or  not,  they  cannot  produce  disease.  Immimity  is  relative 
(partial)  or  complete.  A  very  excellent  example  of  relative  im- 
munity is  seen  in  the  incomplete  protection  vaccination  gives 
against  small-pox.  The  immunized  person  may,  after  successful 
vaccination,  develop  small-pox;  it  is  of  a  mild  grade,  and  produces 
slight  symptomatic  disturbance,  no  pitting,  and  a  ver>"  meager 
eruption. 

Further,  it  is  known  that  the  immune  animal  may  be  used  to 
confer  immimity  on  others  by  using  the  serum  or  blood  injected 
into  the  tissues  or  vessels  of  the  one  in  which  immunity  is  sought 
to  be  developed. 

To  understand  immunization,  it  is  perhaps  better  to  begin 
with  those  cases  coming  under  observation  in  which  certain 
ordinary  poisons  are  used  until  the  user  is  said  to  have  a  "drug 
habit,"  and  can  consume  harmlessly,  even  with  gratifying  physical 
and  mental  sensations,  many  times  the  average  lethal  dose  of  that 
drug.  The  more  usual  of  these  are  morpbin  and  Cocain.  Im- 
munity against  these  is  certainly  developed;  whether  it  is  similar 
to  the  bacterial  immunity  is  not  known;  arsenic  and  strychnin  can 
also  develop  an  immunity  in  man.  These  may  not  only  cause  no 
harm  when  the  habit  is  once  acquired,  but  a  demand,  a  hunger 
for  the  drug,  is  created.  Arsenic  may  be  injected  into  a  rabbit  in 
dosage  sufficient  to  produce  death  in  forty-eight  hours.  If  a  few 
hours  previously  one-fifth  of  the  fatal  dose  be  injected,  and  then 
the  fatal  dose,  it  is  \vithout  effect.  Again,  the  serum  from  the 
rabbit  so  treated,  when  injected  into  a  rabbit  which  received  a 
fatal  dose,  counteracts  the  poison  so  that  it  recovers.  This  is 
perhaps  the  simplest  type  of  immunity. 

Immunization  may  similarly  be  developed  against  vegetable 
alkaloids,  robin,  ricin,  crotin,  and  others,  so  that  enormous  mul- 
tiples of  the  lethal  dose  will  be  tolerated  without  hann.  The  fer- 
ments and  enz>Tnes,  too,  injected  in  small  doses,  cause  the  elabora- 
tion of  antienzjTnes  and  antiforments,  so  that  tolerance  to  these 
ordinarily  poisonous  compounds  is  produced.     Snake  venom  and 
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other  animal  poiii^nfi  act  the  same  way,  and,  by  prophylaxis,  the 
individual  may  be  immunized  against  the  stings  and  bites  of  ven- 
omous serpents  and  poisonous  insects. 

The  inununizatton  eoncfTiiing  the  physician  In  the  most  prac- 
tical manner  is  that  against  the  toxins  of  bacteria. 

Immunity  may  be  natural  or  acquired.  Natural  inmiumty  is 
inherited,  that  is  racial,  accidental,  or  individual.  In  racial  im- 
munity the  species  camiot  be  affectetl  b\  inoculations  of  the 
bacteria  in  qnestion.  For  example^  man  is  immune  against  hog- 
cholera  and  hogs  against  human  cholera.  The  l>aeilli  of  lx>vine 
tut>ercnlosis  do  not  attack  man  with  tlie  same  Ciise  as  human 
tubercle  bacilli  (relative  racial  inmiunity).  This  racial  inmumity 
Is  probably  due  more  to  the  lack  of  adaptability  of  tissues  as  a  cul- 
ture-medium or  a  specially  strong  antibacterial  resistance  for  the 
specific  micro-organisms  than  to  the  presence  of  antibodies;  it  is 
known  that  the  injection  of  serum  from  a  naturally  immune  animal 
into  one  not  immune  will  not  confer  immunity  upori  the  animal  so 
treated.  Individual,  or  accidental,  immunity — tliat  apj>arent  im- 
munity sometimes  seen  in  an  individual  belonging  to  a  species  al- 
most  universally  susceptible  to  infection — is  likely  not  so  much  an 
immunity  as  a  result  of  a  chain  of  circumstances.  It  is  certainly 
not  due  to  antilxxhes;  besides,  it  is  tliffieult  to  know  the  histon^^  of 
the  individual  so  well  a*s  to  be  absolutely  positive  he  has  not  had  the 
disease  in  question  in  a  mild  form  or  that  his  mother  did  not  suffer 
from  it  during  gestation.  It  is  likewise  not  susceptible  of  proof  by 
inoculation  except  indirectly.  There  are  now  and  then  found  indi- 
viduals who,  although  associatetl  intimately  with  measles,  whoop- 
ing-cough, small-pox,  or  other  contagious  diseases,  have  never 
developed  the  disease;  so  also,  in  spite  of  repeated  careful  vaccina- 
tion, it  is  rarely  found  impossible  to  get  a  '*take.**  These  facts 
do  not  so  much  establish  the  correctness  of  the  view  that  individual 
immunity  is  a  true  immunity  as  the  difficulty  of  infection,  al- 
tliough  verv^  active^  taking  hold  of  tissues  under  certain  unkno^vn 
ccjuditions;  for  these  cases  that  have  resisted  Infection  often  may 
later  develop  the  disease  under  apparently  much  less  favorable 
circumstances.  It  is  known  that  even  virulent  streptococcus  in- 
fections would  often  refuse  to  grow  when  attempts  were  made  to 
inot^ilate  sarcomatous  patients  with  them. 

Acquired  Immunity. — Imnuinity  is  acquired  in  one  of  two 
ways — first,  the  individual  has  the  disease,  antibodies  are  devel- 
oped in  the  tissues,  and  he  is  no  longer  susceptible  to  such  infection. 
The  contagious  diseases  of  childhood  belong  to  this  class.  This  is 
known  as  active  acquired  immunity.  The  development  of  active 
acquired  immunity  carries  with  it  al>vays  the  risk  to  tlie  patient*s 
life  and  the  chance  of  complications  and  their  subsequent  ravages. 
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It  subjects  the  patient  to  a  frightful  prognosis,  as  seen  in  the  ease 
of  meningitis  (meningococcus),  diphtheria,  and  tetanus.  Second, 
immunity  may  be  produced  artificially,  without  the  risk  of  fatality 
or  serious  sequel®.  This  is  known  as  passive  acqxiired  immunity. 
Vaccination  against  small-pox  is  an  example  of  it,  produced  by 
inoculation  with  an  attenuated  virus  (whatever  may  be  the  nature 
of  the  cause  of  small-pox).  Antidiphtheric  serum  injected  not 
only  immunizes  against  diphtheria,  but,  if  used  during  the  presence 
of  the  disease,  is  par  excellence  curative.  Antitetanic  serum  has 
the  same  property  of  immunization  even  after  infection  has  oc- 
curred, but  has  not  the  curative  capacity  of  antidiphtheric  serum. 
Each  neutralizes  free  toxins  in  the  tissues,  and  continues  to  do  so  as 
they  are  elaborated,  until  all  its  receptors  are  used  up  or  toxins  are 
no  longer  produced.  Antitetanic  serum  does  not  seem  to  have  the 
abilty  to  neutralize  those  toxins  already  combined  with  the  recep- 
tors of  the  central  nerve-cells;  thus,  it  is  not  curative.  Diphtheria 
antitoxin,  on  the  other  hand,  in  the  presence  of  grave  constitutional 
symptoms,  may  give  relief  very  soon  after  its  use,  due  to  the  fact 
that  the  free  receptors  are  able  to  take  up  even  the  toxins  already 
combined  with  the  unseparated  receptors. 
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ASEPSIS  Amy  ANTISEPSIS 

The  t^rm  "septic"  is  applied  loosely  to  any  tissue  or  object 
that  hajs  bacteria  on  or  in  it.  The  term  "siirgically  clean"  means 
the  absence  of  bacterial  eoiitaniination;  septic,  then^  means  sur- 
gically unclean  and  untrustworthy.  O^^dng  to  the  ujxiversal  ths- 
tribution  of  bacteria,  everything,  except  li^'ing  tissues  Dot  exposed  to 
the  outside  world  (sulK:utaneou8  and  submucous  tissues),  Ls  accepted 
and  act^d  upon  ils  being  septic  until  rendered  clean  and  sterile. 

Asepms  means  the  attainment  anti  maintc^nance  of  a  condition 
of  sterility;  it  meEms,  in  a  woflI,  the  absence  of  hving  bacteria  or 
spores.  Asepsis  is  not  always  attainable,  so  the  term  has  come  to 
mean,  in  a  loose  w^ay,  the  approximation  of  freedom  from  con- 
tamination. It  has  already  been  sho^Mn  that  it  is  practically 
impossible  to  be  entirely  ri<l  of  bacteria  in  an>'  class  of  operative 
work.  When  the  field  has  been  so  cletmsed  that,  though  insignifi- 
cant contamination  with  bacteria  must  occur,  it  remains  insuffi- 
cient to  prmluce  infei!tionp  it  is  accepted  as  aseptic  work,  but 
provide*!  only  that  adetjuate  means  have  been  exhauster!  to  ac- 
comphsh  asepsis.  The  ability  of  the  patient  to  overcome  large 
numbers  of  bacteria  introduced  at  the  tune  of  operation  does  not 
prove  that  the  technic  was  aseptic.  Contrariwise,  the  ocetisional 
appearance  of  infection  in  long  series  of  cases  shows  conclusively 
that  the  l)est  efforts  are  only  proximal.  What  lias,  by  a  fortunate 
accident,  turned  out  favorably  in  one  case  or  one  tissue,  in  another 
may  end  in  death  or  in  au  embarrassing  infection. 

Anlisepms  is  the  employment  of  means  to  procure  asepsis. 
The  agents  used  are  antiseptics,  although  this  term  is  restricted  by 
usage  to  mean  usually  only  chemic  agents  which  destroy  or  devi- 
talise bacteria. 

The  agents  at  command  for  obtaining  asepsis  (antiseptic  agents) 
are  three.  Their  relative  values  and  limits  of  application  will  ap- 
pear under  the  description  of  each- 
Antiseptic  Agents,— There  are  three  fundamental  methods  of 
producing  surgical  sterility: 

(1)  ^lechanical  IVIetliod. 

(2;)  Themial  Method. 

(3)  Chemic  Method. 

Mechanical  Method  of  Producing  Asepsis.— By  the  use  of 
mechanical  agents  for  sterilization  is  meant  all  those  factors  which 
may  be  used  for  the  removal  of  bacteria  from  the  object  to  be 
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sterilized.  No  attempt  is  made  by  this  means  to  devitalize  or 
destroy  bacteria.  The  surfaces  are  to  be  cleansed  of  them  as  of  so 
much  dirt.  This  is  generally  the  most  underestimated,  and  really 
the  most  important,  part  of  sterilizing  skin  and  mucous  surfaces. 
All  foreign  material — ^blood,  dried  clots,  grease,  dirt,  trash,  hairs, 
rust,  and  such  like — must  be  removed  from  the  thing  to  be  steril- 
ized. This  may  be  difficult,  but  failure  to  do  so  renders  sterility 
impossible.  The  first  step  consists,  then,  in  the  removal  of  gross 
visible  contaminating  substances.  The  razor  must  be  used  un- 
sparingly, as  nothing  is  so  sure  of  wound  contamination  as  too 
narrow  a  field  for  work,  surroimded  by  hair.  Solvents  are  used  to 
remove  all  grease  or  oil.  Nothing  conceals  bacteria  better  or  holds 
them  faster.  Sulphuric  or  acetic  ether,  alcohol,  and  benzene  are 
always  obtainable,  and  serve  as  well  as  any.  The  last  is  better 
for  cleansing  skin  grimed  and  greasy,  such  as  engineers  present; 
the  former  two,  however,  possess  the  advantage  of  having  addi- 
tional chemic  antiseptic  properties  not  now  imder  consideration. 
It  may  be  accepted  that  the  chief  value  of  the  three  for  present  pur- 
poses is  their  solvent  capacity. 

The  usual  process  of  mechanical  cleansing  consists  in  the  vigor- 
ous use  of  soap  and  water,  applied  with  a  brush  or  a  piece  of  gauze. 
This  is  usually  the  first  step,  except  when  grease  is  abimdant,  or 
some  other  substance,  such  as  tar,  which  does  not  yield  easily; 
here  the  solvents  are  better  applied  at  the  b^inning.  The  soap, 
brush,  and  water  must  be  sterile,  and  the  washing  done  in  a  sterile 
vessel,  or  preferably  in  nmning  water.  Green  soap,  tincture  or 
solid,  is  the  standard  preparation.  It  should  be  kept  in  receptacles 
which  will  render  contamination  impossible.  Any  pure  toilet 
soap  answers  the  purpose  remarkably  well.  Sapolio  or  any  other 
sandy  soap  is  useful  on  vessels,  floors,  etc.  The  water  must 
be  as  warm  as  can  be  tolerated  comfortably  and  the  brush  of 
medium  stiffness;  stiff  enough  to  scrub  well,  soft  enough  not  to 
cut  the  epithelium.  The  washing  must  be  done  systematically, 
covering  the  whole  surface  several  times,  and  no  minute  spot  should 
be  allowed  to  escape.  If  a  vessel  is  used,  several  changes  of  water 
should  be  made;  if  running  water  is  used,  it  should  flow  constantly 
or  frequently  over  the  parts.  Scrubbing  should  be  done  in  at  least 
two  directions,  to  avoid  the  escape  of  any  crease  or  crevice.  All 
regions  the  brush  or  gauze  cannot  reach  must  be  cleansed  by  some 
implement  that  will  do  so  efficiently. 

After  the  scrubbing,  one  of  the  solvents  may  well  be  used  on  the 
tissues.  When  this  mechanical  method  is  well  employed,  there 
remains  little  to  be  accomplished  by  the  chemic.  It  should  be 
regarded  as  the  chief  part  of  the  process,  and  the  chemic  as  sub- 
sidiary. 
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The  mechanical  method  of  cleansing  is  useful  for  the  foUo^nng 
purposes:  cleanj^ing  the  hands  for  aseptic  work;  preparing  wounds, 
skin,  and  mucous  surfaces  for  operative  procedures;  removal  of  the 
groes  contamination  from  untensils,  instniments,  fabrics,  furniture, 
floors,  walls,  and  such  like;  to  be  brief,  it  is  to  be  applied  whenever 
possible  on  account  of  the  nature  of  the  object  to  be  sterilised.  It 
must  Ije  considered  as  the  most  fmidamental  and  most  essential 
step  of  aseptic  work ;  when  it  can  possibly  be  employed^  no  other 
method  should  be  allowed  to  take  its  place.  In  other  words,  it  is 
absolutely  a  requirement  that  ever\"  substance  intended  for  chemie 
or  theniial  sterilization  shall  first  be  clean.  An  exception  is  found 
in  those  objects  usually  sterilized  by  the  actual  flame. 

Thermal  Method.^ — The  most  widely  aj>plied  and  the  most 
satisfactor>%  the  ideal  means  of  accomplishing  absolute  asepsis  is  by 
the  use  of  heat.  It  may  be  applied  in  the  form  of  the  flame,  hot 
air,  hot  water,  or  steam.  The  first  two  are  kno\Mi  as  dr^^  steriliza- 
tion. The  use  of  steam  and  boiling  water  are  known  as  moist 
sterilization.  These  various  means  of  sterilization  by  heat  are  used 
ij|0  comports  best  with  the  nature  of  the  object  to  be  sterilized,  the 
time  at  our  disposal,  anrl  convenience  for  applying  the  various 
methods.  Few  ai>paratus  can  withstand  the  actual  flame;  man^' 
substances  are  destroyed  or  ruined  by  the  use  of  boiling  water  or 
steam;  others  by  air  sufficiently  heated  to  be  of  value;  yet  other 
ifiabstances  cannot  be  sterilized  by  heat  under  any  conditions.  So 
fhe  selection  of  the  mode  of  application  of  heat  must  be  carefully 
clone. 

The  use  of  fire,  the  actual  flame,  or  of  instruments  brought  to  a 
red  or  a  white  heat  (cautcr> )  is  an  altogether  sure  method  in  the 
production  of  asepsis.  Platinum  loops  are  introduced  into  the 
flame  of  a  Bunsen  burner,  and,  as  soon  as  they  become  red  or  white, 
are  sterile.  Platinum  vessels  and  vessels  of  earthenware,  non-tem- 
pereil  and  non^plated  metab  may  be  sterilized  the  same  way.  Metals 
which  oxidize  or  tarnish  Ciiu^ily,  and  those  whose  melting-points  are 
not  high,  are  iinmediatel>^  or  earl>'  flestroyed  l>y  such  a  process.  Ne- 
crotic masses  of  tissues,  infected  ulcers,  vindent  specific  inflammatory 
areajs  of  small  volume,  phagedenic  processes,  and  infected  surfaces 
of  organs  about  to  be  removed,  which,  by  accidental  contact,  may 
produce  contamination  of  a  structure  favorable  to  infection,  are 
in  a  practical  way  sterilizetl  by  red-hot  instruments  as  curative  or 
prophylactic  treatment  in  the  hands  of  the  surgeon.  These  cau- 
teries may  be  heated  by  an  internal  automatic  flame,  by  being 
placed  in  embers,  a  Bunsen  flame,  or  by  electricity.  They  are 
known  as  act ual  cautery ;  the  first  and  the  last  are  the  most  used 
and  the  most  convenient;  the  secon<l  is  not  to  be  forgotten  in  case 
of  emergency.      It  may  h^  accepted  that  as  soon  as  a  tissue  is 
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charred  it  is  sterilized;  it  must  never  be  forgotten  that  immedi- 
ately adjacent  to  the  eschar  abimdant  bacteria  may  pass  un- 
scathed, and  be  stimulated  to  higher  activity  and  meet  with  less 
resistance,  owing  to  the  damage  done  the  surrounding  living  tissue 
by  the  heat  and  the  ready  pabulum  afforded  by  that  destroyed 
but  not  removed. 

Bailing  Water. — In  eflSciency,  boiling  water  stands  next  to  the 
actual  flame;  it  is  also  next  in  the  time  required  for  producing 
sterility.  Boiling  cannot  be  considered  an  instantaneous  destroyer 
of  bacteria  and  spores,  so  that  by  simply  dipping  objects  into  the 
vessel  and  removing  them  or  pouring  boiling  water  over  them  as 
they  lie  in  the  tray  must  be  unsafe  practice  and  should  never  be 
trusted.  That  it  requires  time  in  each  of  the  practical  methods 
of  sterilizing  to  destroy  bacterial  life  is  a  most  essential  considera- 
tion; none  of  them  are  or  can  be  instantaneous  in  their  action. 
Boiling  water,  in  contact  with  pathogenic  bacteria,  destroys  them 
in  less  than  ten  or  fifteen  minutes  as  a  rule;  if  the  objects  to  be 
sterilized  are  not  clean,  then  the  water  may  fail  to  reach  through  the 
grease,  rust,  dirt,  or  blood-clot,  and  come  into  contact  with  the 
bacteria;  they  are  thus  subjected  to  dry  heat  of  212°  F.  for  the 
period  of  ten  or  fifteen  minutes,  which  is  inadequate.  Spores  are 
more  resistant  to  the  action  of  boiling  water  than  bacteria  are;  some 
of  them  resisting  its  action  for  longer  periods  than  fifteen  minutes. 
It  may  best  be  put  thus:  Clean  mechanically  before  boiling;  boil 
at  least  ten  minutes,  preferably  fifteen.  The  limitations  of  boiling 
water  for  sterilization  are  those  imposed  by  the  fact  that  much  of 
the  surgeon's  equipment  cannot  be  used  when  wet,  and  that  tem- 
pered instruments  may  be  damaged  by  frequent  subjection  to  the 
process.  All  that  can  be  boiled  should  be.  It  is  the  safest,  the 
easiest,  and  the  shortest  means  at  hand. 

Steam  Sterilization. — Sterilization  may  be  thoroughly  accom- 
plished by  means  of  steam  or  boiling  water.  Most  of  the  work  of 
sterilization  is  thus  accomplished,  and  the  statement  is  fairly 
accurate,  with  such  exceptions  as  are  manifest,  that  what  cannot 
conveniently  be  sterilized  \vith  one  may  be  sterilized  with  the  other. 
Steam  sterilization  is  done  under  atmospheric  pressure,  or  by  higher 
pressure,  accomplished  by  allowing  its  entrance  into  an  air-tight 
chamber  containing  the  objects  to  be  sterilized.  In  the  former 
case  the  steam  is  passed  through  a  chamber  with  a  relatively  small 
outlet;  in  the  latter,  it  is  not  allowed  to  escape  until  sterilization  is 
complete.  The  time  required  should  never  be  less  than  one 
hour  for  open  steam  sterilization;  anything  short  of  forty-five 
minutes  must  be  considered  positively  unsafe;  unless  the  packages 
are  loose  enough,  and  so  prepared  as  to  allow  easy  access  of  the  live 
steam,  the  attempt  will  fail,  since  such  a  process  is  no  more  than  an 


exposure  of  the  fabrics  to  air  heated  to  a  point  short  of  212^  F. 
The  high-pres,sure  steam  sterilization,  by  which  i.^  usually  meant  a 
pressure  of  fifteen  to  thirty  poimtls  to  the  square  inch  antl  a  tem- 
perature of  250*^  to  300^^  F.,  recjuirew  tliirty  to  forty  minutes  to 
sterilize,  but  it  is  customary  in  hospital  practice  to  expose  dress- 
ings, sheets,  etc.,  for  one  hour.  Care  must  l>e  taken  with  all  high- 
pressure  sterilizers  to  allow  all  mr  to  escape  after  filling  the  steril- 
izer, otherwise  no  sterilization.  Whether  low-pressure  or  high- 
pressure  steam  is  used,  the  sterilizer  must  not  be  packed  so  tightly 
that  eaj?y  circulation  of  the  steam  cannot  occur.  This  mistake  is 
sometunes  made.  The  steam  must  come  and  remain  in  contact 
with  ever>^  part  of  the  dressings  and  vessels,  and  tight  rolling  or 
close  packing  mihtates  against  this.  The  temi>erature  of  the  live- 
steam  steriUzer  chamber  should  be  brought  up  for  a  few^  minutes 
before  timiing  in  the  steam,  so  as  to  prevent  condensation  in  the 
packages.  After  sterilization,  the  steam  may  be  shut  off  and  imy 
excess  of  moisture  driven  off  by  hot  air. 

Hot-air  sterilization  la  of  no  practical  value  to  the  surgeon,  sls  he 
has  no  need  for  it.     It  is  slow,  difficult,  and  needless. 

Fraciionul  SterUizaHon,,  Pasteurization. — Man}^  substances  are 
so  imstable  as  to  be  unable  to  viithstand  the  heat  necessary'  to 
destroy  bacteria.  The  antitoxic  sera,  bacterial  poisons,  or  bacteria 
useii  in  the  manufactiue  of  vaccines  and  many  other  substances, 
gfuch  as  certain  of  the  culture-media,  are  chemically  changed  by 
boiling  or  by  steam  sterilization,  Hence^  they  are  submitted  to 
temperatures  short  of  boiling,  70°  C,  for  thirty  minutes  to  one 
hour,  on  the  next  day  the  same  process  is  repeated,  tmd  again  on 
the  third  or  some  subsequent  day.  Likewise  )>oiling,  as  was  shown 
above,  may  fail  to  kill  spores,  but  does  kill  bacteria;  after  suffi- 
cient boiling,  the  fluid  is  set  aside,  and  Ijoiled  again  on  the  second 
and  the  third  days.  This  allows  the  spores  present  to  develop  into 
bacteria,  if  they  will,  and  enables  us  completely  to  destroy  both. 
Subsequently  to  the  fractional,  or  intermittent,  sterilization,  cul- 
tures or  inoculations  are  made  from  the  fluid  sterilized.  If  a 
riej5  of  these  experiments  prove  negative,  the  sterilization  is 

;epted  as  complete;  if  one  experiment  is  positive,  the  whole 
proce<lure  must  he  repeated. 

Chemic  SteriEzation,— This  means  of  producing  asepsis,  like 
the  thermal  agents,  has  as  its  object  the  flevitalization  or  the  de- 
struction of  bacteria  and  spores.  They  are  relied  on  only  when 
heat  steriUzation  is  inconvenient  or  impracticable.  In  order  to  l)e 
effective  the  chemic  agents,  anliseptics,  jnuM  c^mie  in  (xrniact  miih 
bacteria^  anil  remain  in  conlacl  long  enongh  to  suapend  their  ii'tal func- 
tion or  to  alter  their  chemi^'ifry  irreparably.  This  may  be  simply  a 
suflpensioD    of  vitality.     It   has  been  shown   that   bichlorid  of 
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mercury  may  act  on  spores  (anthrax)  and  prevent  their  develop- 
ment, yet  when  it  is  precipitated  from  them  by  the  use  of  ammo- 
niimi  sulphid  they  are  again  capable  of  growth.  Many  chemicals 
are  almost  instantly  deadly  to  all  classes  of  bacteria,  but  they,  at 
the  same  time,  destroy  the  tissues,  the  field  of  greatest  usefulness 
for  this  class  of  antiseptics.  So  the  problem  is  to  select  a  chemic 
antiseptic  which  is  harmless  to  the  tissues  when  applied  sufficiently 
long  and  sufficiently  strong  to  produce  asepsis.  It  is  well  to  know 
that  no  chemic  antiseptic  possessed  of  such  requirements  is 
instantly  destructive  of  bacteria;  the  time  of  exposure  cannot  be 
eliminated;  it  varies  for  different  agents  and  different  strengths  of 
solution.  The  effect  of  chemic  antisepsis  is  alwaj's  lost  on  all 
bacteria  hidden  away  in  crevices,  crypts,  or  glands,  or  covered  by 
grease,  dirt,  or  blood;  they  do  not  reach  such  bacteria  and  cannot 
devitalize  them.  Any  beneficial  application  of  antiseptics  pre- 
suppases  the  most  scrupulous  mechanical  cleansing.  The  presence 
of  tubercle  bacilU  in  undried  sputum  is  uninfluenced  by  immersing 
it  in  a  1  :  2000  bichlorid  of  mercury  solution  for  twenty-four  hours, 
but  a  solution  of  1  :  5000  destroys  the  bacilli  in  dried  sputum  in 
the  same  time.  This  is  due  to  the  protection  afforded  the  bacilli 
by  the  undried  sputum  from  contact  with  the  mercury.  Antiseptic 
solutions  having  oxidizing  powers,  such  as  permanganate  of  potash, 
are  exhausted  early  when  placed  in  contact  with  substances  readily 
oxidized  and  leave  the  bacteria  unhurt.  So  also  any  antiseptic 
capable  of  combination  with  other  substances  associated  with 
bacteria  must  be  continually  replenished  or  fail  of  its  purpose. 

It  is  feasible  to  take  up  only  the  more  important  antiseptics  and 
those  in  common  use  in  detail.  The  strength,  minimum  time  limit, 
and  the  micro-organisms  on  which  they  have  been  tried  out,  as  well 
as  other  important  associate  facts,  will  be  given.  This  list  may  be 
accepted  as  covering  the  more  important  antiseptics,  and  from  it 
the  reader  may  choose  what  he  finds  the  most  acceptable  for  his 
purpose.  The  antiseptic  habitually  used  by  one  surgeon  with 
impunity  may  be  so  irritating  to  another^s  skin,  even  when  casually 
employed,  as  to  forbid  his  use  of  it  at  all.  Again,  the  hands  of  one 
are  ideal  for  surgical  work,  readily  cleansed  with  soap  and  water, 
and  leaving  little  to  be  done  by  antiseptics,  while  no  amount 
of  washing  or  possible  antiseptics  will  render  another  pair  of  hands 
surgically  clean. 

Bichlorid  of  mercury  is  perhaps  the  most  universally  trusted 
antiseptic.  It  is  used  in  aqueous  solutions  varying  from  1 :  2000 
to  1  :  10,000,  according  to  the  purpose.  A  solution  of  1  :  1000 
destroys  anthrax  spores  in  a  few  minutes,  and  of  1  :  10,000  in  two 
hours.  If  any  agent,  such  as  ammonium  sulphid,  be  used  to 
neutralize  the  effect  of  bichlorid  of  mercury  on  anthrax  spores. 
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it  is  foimd  that  the  time  required  for  the  1  :  1000  solution  to  kill 
them  is  one  hour.  The  presence  of  albumin  demands  a  murh 
stronger  solution  and  a  longer  time  to  destroy  bacteria.  Staphylo- 
coccus aureujs  is  not  always,  though  usually,  destroyed  by  five 
minutes'  use  of  a  1  :  1000  solution.  Since  staphylococci  are  among 
the  most  conmion  pyogenic  bacteria,  and  since  a  1  :  1000  solution 
fails  to  kill  them  at  times  in  five  minutes,  it  may  be  accepted  as  a 
fact  that  the  use  of  the  standard  1  :  2000  solution  camiot  be 
expected  to  render  surfaces  iiseptic  by  even  a  five  minutes'  ex- 
posure; less  than  this  will  only  inhibit  them,  and  simple  immersion 
of  the  hands  and  immetliate  removal  from  the  solution  is  of  little 
more  service  than  a  similar  application  of  sterile  water. 

The  efficiency  of  mercuric  chlorid  is  materially  increased,  and 
its  combination  with  all>uniin  is  obviated  by  the  addition  of  a 
mineral  acid,  such  as  hydrochloric,  or  of  sodimn  or  animonitmi 
chlorid.  Solutions  of  bichloritl  of  mercunr^  in  alcohol  are  more 
effective  tlum  aqueous  solutions,  due  to  the  antiseptic  and  solvent 
action  of  alcohol. 

Bichloriil  of  mercur>%  coming  in  contact  with  raw  Burfaces  or 
granulating  wounds,  if  of  antiseptic  strength,  is  deleterious  in  its 
action  on  t!ie  tissues,  anil  leaves  the  field  with  poorer  resistance  to 
bacteria  than  if  only  sterile  water  or  salt  solution  had  been  used. 

Bichlorid  of  mercury  is  ver>^  toxic,  and  may  be  al>sorl>ed  in  suffi- 
cient quantity  to  produce  death  when  used  on  raw  surfaces  or 
mucous  membranes.  It  is  not  to  l>e  injected  into  the  Ixiwel  or 
bladder  and  allowed  to  remain ;  even  if  sufficient  quantities  should 
not  be  absorbed  it  will  act  as  a  severe  irritant  to  all  mucous  sur- 
faces. It  corrotles  all  metallic  surfaces  and  dulls  cutting  instru- 
ments. Usetl  about  i>rivatc  homes,  in.st  met  ions  should  invariably 
be  given  to  dispose  of  tlie  solution  in  such  a  way  as  to  prevent 
poisoning  of  chiklren  or  animals. 

Harringion^s  Solution,— Aiier  a  long  series  of  experiments  with 
jmtLseptics,  Harrington  found  that  all  of  the  agents  used  as  anti- 
septics must  be  used  in  greater  strength  than  the  tegumenttiry  sur* 
faces  will  tolerate,  or  that  the  exposure  must  l>e  impracticaljl\'  long. 
He  then  set  about  to  increase  efficiency  and  to  retluce  the  time  of 
exposure  to  the  shortest  possible,  without,  at  the  same  time,  pro- 
ducing deleterious  effects  on  the  skin.  Doubtless  there  are  skins 
that  will  not  tolerate  Harrington's  solution;  if  the  skin  will  tolerate 
it,  it  is  the  most  rapid  practical  antiseptic  known.  The  formula  is 
as  follows: 

Bichlorid  of  mercury 0.8  gni. 

Hydrochlciric  a<'id , . .  60.    c.c. 

Ethvl  alcohol,  95  |mt  cent . 640.    c.e. 

Water,  q.  s 1000.    c.c. 
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This  solution  kills  pyogenic  bacteria  on  silk  threads  suspended 
in  it  ten  seconds.  The  time  of  application  to  skin  surfaces  should 
be  from  thirty  to  sixty  seconds,  unless  one  finds  that  in  one's  own 
case  the  skin  will  tolerate  a  longer  application.  With  this,  as 
with  other  antiseptics,  the  fact  must  be  borne  in  mind  that  sterili- 
zation of  skin  surfaces  is  only  an  approach  to  asepsis.  After  uise 
of  the  above  mixture  cultures  have  occasionally  shown  positive. 
Harrington's  solution,  used  on  wound  surfaces,  is  very  destructive 
to  tissue.  It  coagulates  the  blood  in  the  open  mouths  of  vessels 
and  seals  the  lymphatics,  having  the  same  eflfect  as  the  cautery  in 
preventing  the  dispersion  of  bacteria  through  new  atria  opened  by 
the  operation. 

Biniodid  of  Mercury, — Like  mercuric  chlorid,  this  is  a  powerful 
antiseptic,  although  it  is  used  with  less  frequency;  perhaps  this  is 
due  to  its  greater  cost.  It  is  less  irritating  and  less  likely  to  pre- 
cipitate with  albuminous  solutions,  less  toxic,  though  sufficiently 
so  to  be  guarded  against  being  used  in  such  manner  as  to  admit  of 
too  great  absorption.  It  does  not  corrode  metals  so  readily  as 
bichlorid  does,  nor  dull  cutting  instruments.  Alcoholic  solutions 
of  biniodid  of  mercury,  one  part  in  500  to  1000  parts  of  70  per  cent, 
grain  alcohol,  is  the  best  means  of  using  this  drug,  as  it  combines 
the  antiseptic  properties  of  the  two  agents.  It  may  be  used  in  aque- 
ous solution  var>nng  in  strength  from  1  :  500  to  1  :  2000.  Owing  to 
its  insolubility  in  water  sodium  iodid  or  potassium  iodid  must  be 
added,  in  the  ratio  of  10  parts  of  the  latter  to  1  of  the  mercuric 
iodid.  It  is  claimed  by  its  advocates  to  be  more  antiseptic  than 
bichlorid. 

Sublamin. — A  combination  of  mercuric  sulphate,  3  parts  with 
8  parts  of  ethylene-diamin,  is  used  in  1  :  500  to  1  :  1000  aqueous 
solutions  for  sterilization  of  the  skin  and  instruments;  it  does  not 
corrode  metals,  and  stands  near  bichlorid  of  mercury  in  antiseptic 
power. 

Carbolic  Acid. — This  drug  is  of  interest  from  an  historical  stand- 
point, as  it  was  used  by  Lister  as  the  antiseptic  in  the  first  at- 
tempts at  aseptic  work,  by  spraying  solutions  into  the  atmosphere 
and  over  the  wound,  the  surgeon,  and  the  assistants.  It  ranks 
among  the  very  best,  if  not  the  best,  unmixed  antiseptics  to-day. 
Only  its  toxic  and  irritative  properties  to  the  tissues  prevent  a 
wider  emplojTnent  of  it.  Carbolic  acid  leaves  the  skin  harsh  and 
dr>%  and  produces  a  numbness  or  anesthetic  effect  on  the  sensory 
nerve-endings  very  objectionable  to  the  surgeon;  used  frequently, 
it  damages  the  skin  so  that  it  can  scarcely  be  sterilized.  If  solu- 
tions of  carbolic  acid  are  used  on  cutaneous  or  mucous  surfaces  they 
should  be  washed  with  alcohol  immediately  to  neutralize  its  irri- 
tant and  escharotic  action. 


In  5  per  cent,  aqueous  solutiorus  carbolic  acid  kills  staphylococci 
in  from  two  to  five  minutes;  2|  per  cent,  solutions  require  from 
four  to  ten  minutes, 

A  xery  valuable  field  for  the  use  of  carbolic  acid  is  found  in 
the  sterilization  of  sharp  instruments  when  it  is  not  desiretl  to  boil 
them.  Here  may  be  uiicd  the  95  per  cent,  acid  in  which  the  in- 
struments are  submerged  for  a  few  minutes.  The  receptacle  should 
l>e  so  made  that  the  fluid  may  be  easily  poured  off;  alcohol  is  then 
poured  over  the  instniments,  and  they  are  ready  for  use.  Where 
antiseptic  and  slight  eseharotic  properties  are  both  desired  carbohe 
acid  is  the  agent  usually  employed,  such  as  swabbing  out  chronic 
infected  ea\ities  or  protecting;  newiy  wounded  surfaces  from  the 
contauiination  receiveil  at  the  time  of  injury. 

Owing  to  the  cheapness  of  crude  carbolic  acid  it  is  conveniently 
usefl  in  the  sterilization  of  excreta  and  clothing  or  lied  linen  con- 
taminateil  by  bacteria. 

The  fact  that  carbolic  acid  occassional ty  causes  gangrene  by  its 
action  on  the  tisj^nes  has  caused  many  surgeons  to  be  leer>'  of  its 
continued  use.  either  for  tliemselves  or  for  their  patients,  especially 
such  uses  a^s  the  prolonged  ajiplication,  even  in  5  ]>er  cent,  strength. 
Not  only  so,  the  solutions  of  this  drug  are  more  likely  to  be  alj- 
sorbed  and  produce  renal  and  constitutional  symptoms  than  the 
pure  form.  In  the  rare  cases  where  the  pure  drug  is  uscxi  the 
dosage  must  be  guardeti  to  prevent  sinister  results, 

Cresol  anil  tricresol  are  derived  by  fractional  distillation  of 
crude  carljolic  acid^the  three  forms  are  orthocresol,  metacresol, 
paraeresoL  Tricresol  is  a  mixture  of  the  three.  They  may  be 
used,  just  as  carbolic  acid,  in  the  same  strength  with  about  the 
same  or  a  slightly  greater  efiiciency,  and  with  less  toxic  and  irri- 
tant effects.  Hammer  claims  that  1  pail  of  cresol  in  200  has 
antiseptic  properties  equal  to  a  2  or  3  per  cent,  solution  of  carboUc 
acid;  others  have  found  its  antiseptic  action  about  equal  to  that  of 
carbolic  acid. 

Lysol  is  a  saponified  preparation,  containing,  it  is  claimed, 
about  50  per  cent,  cresol.  It  is  pieas£int»  mo<ierately  irritative,  and 
efficient.  Five  per  cent,  solutions  of  lysol  ecjual,  in  killing  power^ 
that  of  the  simie  strength  of  carbolic  acid.  In  weaker  solutions  it 
is  less  efficient  than  the  latter.  An  advantage  possessed  by  lysol 
is  that  it  combines  with  its  antiseptic  property  that  of  serving  as  a 
soap.  It  may  be  used  in  5  per  cent,  strength  for  sterilizing  the 
skin:  however,  even  1  per  cent,  solutions  may  cause  severe  burning 

the  mucous  membrane,  hut  no  inflammatory^  or  ulcerative 
crtion. 

Creolin  is  saponified  coal-tar  creosote,  and  is  efficient  and  safe 
in  1  to  5  per  cent,  solutions. 
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Potassium  permanganate,  used  in  a  saturated  solution,  produces 
death  to  staphylococci  in  fifteen  minutes.  It  is  more  antiseptic  in 
the  absence  of  organic  matter.  This  preparation  is  used  exten- 
sively for  sterilizing  the  hands;  the  stain  is  removed  by  appl3ring 
a  solution  of  oxalic  acid,  which  has  little  antiseptic  effect.  Potas- 
siiun  permanganate  in  weak  solutions,  such  as  may  be  used  in 
urethral  and  vaginal  injections,  has  an  inhibit! ve  action  if  long 
applied,  but  no  destructive  effect.  Hence  they  are  worth  little 
more  than  a  salt  solution,  except  for  deodorization. 

Alcohol  is  antiseptic  to  a  slight  degree — 70  per  cent,  strength 
is  more  antiseptic  than  stronger  or  weaker  preparations;  50  per 
cent,  alcohol  is  more  antiseptic  than  95  per  cent.,  and  should  be 
used  by  preference  for  the  tegumentary  surfaces.  Many  bacteria 
are  uninfluenced  by  forty-eight  hours'  application  of  alcohol,  while 
others,  among  them  tubercle  bacilli,  are  destroyed  in  five  to  ten 
minutes.  It  cannot  be  accepted  as  a  thoroughly*n3ta^eLa|itiseptic. 
Its  antiseptic  value  is  much  enhanced  by  its  power  of  dissolving 
fats  and  oils;  it  is  in  this  way  that  it  liberates  bacteria  held  by  oil 
remaining  on  the  surface  after  scrubbing.  Owing  to  this  fact,  it  is 
a  better  vehicle  for  such  antiseptics  as  bichlorid  of  mercury  and 
lysol  than  water  is.  . 

Ether  has  little  antiseptic  power.  Anthrax  spores,  immersed  in 
ether  more  than  a  week,  develop  readily  on  their  media;  a  month's 
exposure  is  said  to  destroy  their  vitality.  The  importance  of  ether 
is  that  of  dissolving  oils  and  cleansing  in  a  mechanical  way;  it 
cannot  be  trusted  to  exert  any  valuable  antiseptic  influence  in  the 
brief  period  of  application  ordinarily  employed. 

Hydrogen  peroxidy  full  strength,  is  deadly  to  staphylococci  in 
five  minutes.  Its  expensiveness  renders  it  of  little  usefulness  for 
extensive  work,  although  it  is  employed  in  antisepticizing  wounds 
recently  made. 

lodin  has  an  antiseptic  value  of  practical  importance.  It  can 
be  used  in  weak  solutions,  but  is  of  little  service.  Its  most  im- 
portant use  is  in  the  form  of  the  tincture,  applied  directly  to  the 
skin  surface  after  mechanical  cleansing  has  been  done  and  the  skin 
thoroughly  dried.  It  is  of  special  value  in  the  sterilization  of 
emergency  cases,  such  as  penetrating  wounds  of  the  abdomen.  It  is 
applied  as  soon  as  the  mechanical  cleansing  is  finished  and  left  on  the 
surface  during  operation.  The  clinical  results  warrant  the  state- 
ment that  it  ranks  among  the  best  for  such  cases.  lodin  has  in  the 
last  few  years  been  demonstrated  to  be  one  of  the  safest  and  most  re- 
liable antiseptics,  as  was  first  demonstrated  by  Grossich.  It  is  effi- 
cacious in  both  emergency  and  routine  work.  In  emergency  cases 
the  skin  is  dry  shaved,  and,  if  scrubbing  must  be  done,  either  alcohol 
or  benzene  must  be  used.     Water  on  the  surface  immediately  prior 
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to  the  application  of  iodin  is  absolutely  contTuindicated,  The  anes- 
thetic is  begun,  and,  as  the  patient  approaches  surgieal  anesthesia, 
the  iodin  solution  is  .swabbed  over  the  entire  field  of  operation  and 
the  surface  rubbed  and  kept  moist  with  the  saturated  sponge  for 
three  or  four  niimites.  It  is  then  allowed  to  dry,  and  the  siirgeon 
may  safely  proceed.  This  method  is  the  very  best  in  the  treat- 
ment of  accidental  wounds;  the  blood  and  clots  are  remove*l  by  drj% 
sterile  swabs,  and  the  iodin  applied  to  the  entire  raw  surface.  If 
such  treatment  is  done  in  a  reasonable  time  pus  wA\  rarel}'  be  seen. 

When  there  is  time  for  deliberate  preparation  it  is  wise  to  do  the 
dry  shaving  three  hours  before  operation,  and  paint  the  surface  with 
a  1  to  3  per  cent,  solution  of  iodin.  This  is  allowed  to  dry  and  a 
sterile  tow^l  is  apphed.  When  anesthesia  is  complete,  or  just  be- 
fore, the  second  application  of  3  per  cent,  tincture  is  used. 

There  is  considerable  difference  in  the  practice  of  the  various 
surgeons  using  the  Grossicb  method  or  modifications  of  it,  Some 
use  alcoholic  solutions,  which  I  can  vouchsafe  are  eminentl}^  satis- 
factory; others,  including  Grossich  hhnself,  use  iodin  dissolved  in 
benzene.  There  is  no  objection  to  employing  the  pure  tincture  of 
iodm,  except  that  it  irritates  the  skin  and  may  cause  great  distress 
unless  the  io<lin  is  washwl  away  with  alcohol  when  the  ofjeration  is 
finished.  This  is  a  good  practice  even  when  the  weaker  solutions 
are  employed.  In  abdominal  work  the  skin  surface  should  always 
be  protected  with  pads  or  towels  if  the  Grossich  method  is  em- 
ployed, for  it  has  been  found  that  postoperative  adhesions  are 
much  more  frequent  if  the  peritoneum  is  allo\\'ed  to  touch  the 
iodized  surfaces. 

Natural  Means  of  Sterilization.^ — Aside  from  the  internal  agen- 
cies combating  luicteria  present  in  the  tissues,  it  has  been  showii 
that  the  secretioiLs  are  to  some  degree  antiseptic.  This  has  lieen 
mentioned  casually  with  reference  to  the  latter.  In  cases  of  viru* 
lent  infection  it  is  often  necessarj'  to  prcnide  a^lequate  escape  for  the 
bladder  contents,  ami  allow  physiologic  processes  to  accomplish  a 
sterilization  of  the  lining  and  of  the  deeper  tissues  of  the  genito- 
urinary tract,  before  undertaking  a  grave  surgical  procedure.  8o 
it  is  in  cases  of  inflamnuition  of  the  gall-l>ladfler,  of  the  pelvis, 
sometimes  of  the  vermiform  appendix.  When  the  work  of  sterili- 
zation is  admittedly  incomplete,  the  infection  is  often  so  restricted 
or  so  attenuated  as  to  render  the  field  susceptible  of  safe  work. 
So,  too,  especially  in  the  stomach,  duodenum,  and  upper  end  of  the 
jejunum.  The  sterilization  of  the  stomach  camiot  be  done  hy  anti- 
8€ptics.  Deprivation  of  food  is  the  prerec|uisite  condition;  in 
thirty-six  hours  the  contents  of  the  stomach  v^ill  show  few  or  no 
bacteria,  and  work  safe  from  infection  from  this  source  may  be 
undertaken;  a  diet  of  sterilized  food  mid  tlrink,  frequent  light 
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brushing  of  the  teeth,  rinsing  the  mbuth  assiduously  immediately 
after  meals,  leaves  the  stomach  with  few  bacteria  as  soon  as 
emptied,  and  shortly  (six  to  twelve  hours)  thereafter  no  bacteria  are 
to  be  found  except  in  those  cases  where  they  were  abundant  from 
disease  or  from  inability  of  the  stomach  to  empty  its  contents 
through  a  pyloric  obstruction. 

Sterilization  of  the  Hands. — Preventive  measures  should  be 
practised  scrupulously  and  persistently  until  it  becomes  a  matter 
of  habit  to  avoid  everything  that  can  contaminate  the  hands  or 
make  them  a  favorable  harbinger  for  bacteria.  Allowing  pus  or 
other  infective  products  to  come  in  contact  with  the  hands  is  al- 
ways a  double  menace,  first  to  one's  self,  since  a  sUght  abrasion  or  a 
subsequent  wound  may  admit  the  bacteria  to  the  tissues;  second, 
to  patients  on  whom  operations  are  to  be  done  subsequently,  the 
importance  of  which  can  be  seen  if  we  remember  that  it  is  admit- 
tedly impossible  in  every  instance  to  sterilize  the  skin.  So  impor- 
tant is  this  second  item  that  direct  contact  of  the  hands  with  es- 
pecially virulent  infections  should  render  the  operator  unfit  for 
service  for  at  least  twenty-four  hours,  or  imtil  he  has  had  opportu- 
nity to  change  all  clothing  and  bathe  again  and  again.  He  must  put 
himself  imder  voluntary  quarantine  until  he  can  safely  be  trusted 
in  the  peritoneal  cavity.  The  examination  of  the  rectum  and  the 
vagina  should  be  made  with  gloved  hands,  as  any  physician  will 
gladly  admit  if  he  has  had  much  of  such  work  to  do.  Besides 
the  safety,  there  is  considerable  comfort  in  knowing  that  it  is  un- 
necessary to  contaminate  one's  self  with  what  is  universally  recog- 
nized as  filth.  All  dressings  of  septic  wounds,  should  they  be  made 
by  the  surgeon,  must  be  done  without  contamination  of  the  hands. 
The  habit  of  scratching,  expecially  the  head  or  any  part  of  one's 
body,  must  be  discarded,  for  it  necessarily  accumulates  more  or 
less  septic  material  under  the  nails,  from  whence  it  is  most  difficult 
to  remove.  Boring  and  picking  at  the  nose  serves  the  same  end 
and  in  a  more  certain  way,  and  cannot  be  tolerated. 

As  the  hands  must  not  be  polluted,  so  they  must  not  be  permitted 
to  come  to  such  a  state  that  they  will  unnaturally  or  unduly  harbor 
filth  and  bacteria.  The  skin  of  many  is  so  rough,  and  so  subject  to 
accident  or  disease,  that  this  alone  renders  such  a  one  unfit  for 
surgical  work.  If  chapping  occurs  easily  and  cannot  be  pre- 
vented, or  eczema  is  present  on  the  hands,  they  are  unfit  for  surgical 
work.  The  hands  must  not  be  allowed  to  do  rough  work  or  handle 
grease  and  dirt;  they  become  hard  and  rough,  and,  besides  being 
unclean  and  uncleanable,  they  lose  their  delicate  sense  of  touch. 
Abrasions  and  other  wounds  of  the  skin  are  ever  a  menace;  they 
may  seem  not  to  be  infected,  hut  it  would  be  difficult  to  prove  that 
no  pathog(»nic  bacteria  may  escape  from  such  a  point  during  opera- 
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tion.  Hence,  protection  must  be  afforded  to  the  hands  from  direct 
pollution  and  from  cunditioiLs  which  could  favor  such.  The  hands 
of  the  phy.sician  and,  above  all,  of  the  surgeon  niu.^t  Ije  considered 
sacre<l,  for  out  of  them  are  the  issues  of  life  and  <ieath* 

The  first  step  in  the  preparation  of  the  surgeon's  hands  for  ojier- 
ation  should  be  getting  rid  of  all  clothing  that  will  possibly  touch 
the  parts  after  asepsis  is  estal>!ishefh  Further  instruction  wll  be 
given  later  on  this  |>oint.  Im^poct  both  hands  and  foreamis,  re- 
move all  hangBails,  and  put  the  free  margin  of  the  nails  and  their 
base  in  prime  condition.  Remove  all  rough  or  ujieven  surfaces, 
but  do  nothing  capable  of  roughening  an}'  part  of  the  nails  or  the 
subungual  spaces.  The  second  step  is  washing  the  hands  with 
brash  or  gauze  pads,  soap  and  water.  The  brush  nuist  not  cut  or 
lacerate  the  flesh.  Cireen  soap  is  the  standard,  but  is  l>y  no  means 
the  only  available  one.  Any  soap  capable  of  cleansing  the  skin 
without  irritating  it  ser^-es  the  purpose  well.  The  water  must  be 
clean  and  should  l>e  sterile.  If  possible,  running  water  is  to  be 
preferretl;  in  default  of  running  water,  several  changes  should  l:»e 
made  in  the  basin^  which  must  be  cleansed  at  the  beginning  and  at 
each  subsequent  change  of  water. 

The  washing  process  requires  variable  f>eriods  of  time,  depending 
on  the  condition  of  the  hands  mid  the  skill  and  untlerstanding  of 
the  performer.  Not  less  than  ten  or  fifteen  minutes  should  be 
trusted  by  the  begiimer,  or  by  any  one  knowing  of  especial  con- 
tamination of  the  hands.  It  can  be  done  satisfactorily  only  when 
done  systematically.  Each  finger  is  to  be  washed  and  the  surfaces 
between  adjacent  fingers  successively.  The  sides,  the  backs,  the 
palms  of  the  hands  are  to  have  their  turn.  Simply  rubl:)ing  I>ack 
and  forth  i^  not  enough;  they  must  be  washed  up  and  rlowTi  and 
croKswise,  until  there  is  no  chance  of  removable  Ijactcria  being  left. 
Tlie  nxdls  re<:|uire  the  most  important  attention;  on  their  *lorsal  sur- 
face the  brusli  should  be  moved  vigorously  in  transverse  motion, 
then  vertically  J  making  certain  that  it  reaches  the  depth  of  each 
lateral  groove;  then  transversely  in  the  subungiud  space.  The 
hcginner  shoulil  follow  some  definite  order  of  washing  the  hands  till 
it  becomes  habitual. 

After  such  washing,  the  nails  should  be  gone  over  again  and 
recleaned  with  a  l)limt  metal  or  w*ooden  cleaner  until  they  are 
tisfactor>^;  this  can  be  done  better  if  the  hands  are  dried.  Follow 
with  a  short  rewashing  and  rinsing  all  soap  from  the  surface  with 
sterile  water  before  using  antiseptics;  this  is  imperative  if  the 
antiseptic  contains  bichlorid  of  mercury. 

In  preparing  the  hands  for  operative  work,  it  must  be  under- 
stood that  the  term  "hands"  embraces  the  upper  extremity  from 
the  finger-tips  to  the  elbows  or  above  them. 
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After  washing,  if  it  has  been  done  as  recommended  above,  there 
will  remain  little  to  be  done  by  chemicak.  It  is  necessary'  to 
complete  the  work.  It  cannot  be  controverted,  however,  that  of 
the  two,  washing  is  the  more  important,  and,  if  either  were  to  be 
preferred  without  the  other,  soap  and  brush  and  water  would  be 
the  choice  of  most  surgeons. 

Whatever  antiseptic  may  be  chosen,  it  is  well  to  precede  its  use 
by  a  careful  rubbing  of  the  hands  and  forearms  with  gauze  satu- 
rated with  70  per  cent,  alcohol. 

Below  are  several  methods,  any  of  which  will  give  satisfactory- 
results: 

(1)  Wash. 

(2)  Soak  in  bichlorid  of  mercur>'  solution  (1 :  2000)  five  to  ten 
minutes. 

(3)  Rinse  with  sterile  water. 

If  used  frequently  this  method  puts  many  hands  in  bad  condi- 
tion, as  witness  the  hands  of  interns  and  nurses.  It  is  worse,  of 
course,  if  No.  3  is  omitted. 

(1)  Wash. 

(2)  Scrub  with  alcohol  (70  per  cent.)  and  gauze. 

(3)  Soak  five  to  ten  minutes  in  bichlorid  solution  (1  :  2000). 

(4)  Rinse  with  alcohol. 

This  injures  the  skin  little  or  none,  unless  it  is  very  susceptible, 
and  is  one  of  the  most  satisfactory  methods. 

(1)  Wash. 

(2)  Soak  in  saturated  solution  of  permanganate  of  potash  until 
the  skin  is  thoroughly  brown. 

(3)  Soak  in  saturated  solution  of  oxalic  acid  till  stains  are  re- 
moved. 

(4)  Soak  in  bichlorid  of  mercury  five  minutes. 

(5)  Rinse  with  water  or  alcohol. 

This  is  objectionable  to  many  because  of  the  stinging  eflfect  of 
the  permanganate  and  oxalic  acid  and  the  time  required. 

(1)  Wash. 

(2)  Soak  in  Harrington's  solution  not  less  than  thirty  seconds 
nor  more  than  two  minutes,  depending  on  individual  tolerance. 

(3)  Rinse  with  water  or  alcohol. 

If  Harrington's  solution  can  be  tolerated  by  the  skin  for  one 
minute  this  is  perhaps  the  best  known  method. 

(1)  Wash. 

(2)  Scrub  with  alcohol  (70  per  cent.). 

(3)  Soak  with  carbolic  acid  solution  (aqueous),  2 J  per  cent.,  for 
four  or  five  minutes. 

(4)  Soak  in  alcohol  till  effects  of  acid  are  gone. 
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The  last  is  perhaps  the  most  dangerous  method  of  the  K>"oup, 
on  account  of  the  harmful  action  of  carbolic  acid  on  the  skin  and 
\ts  tendency  to  produce  ganp^'t'iic'*  The  above  is  rendered  much 
more  pleasant  and  safer,  and  not  diminished  in  efficiency,  by  sub- 
stituting lysol  for  carbolic  acid. 

Numerous  other  combinations  may  be  worked  out  and  are  in 
actual  service.  The  group  given  serves  to  illustrate  the  processes 
in  vogue. 

Sterilization  of  the  Operative  Field, — Because  of  the  fact  that 
the  field  of  ojjt'ratiuii  must  be  prepared  for  a  single  time,  in  a  very 
small  percentage  of  cases  oftener  than  one  time,  the  procedure  may 
be  carried  to  an  extent  more  extreme  than  in  sterilization  of  the 
hands  of  the  operator.  The  first  fact  to  impress  is  this^ — the  field 
prepared  should  l^e  large  enough,  so  large  an  area,  indeed,  as  will 
not  only  secure  against  infection  of  tlie  wounti  in  case  of  an  ordinarv' 
incision,  l>ut  such  that  even  the  extreme  exigencies  possible  may 
not  demand  dcla>'  of  work  in  preparation  of  a  new  field.  Take  an 
illustration:  In  appendectomy  a  small  sterile  area  in  the  right 
iliac  region  would  give  fair  residts  in  the  majority  of  ctises.  There 
would  result  a  certain  percentage  of  infection  of  the  wountl  from 
unavoidable  contact  with  the  miclean  surromiding  border  so  nearby 
from  slippmg  of  the  sheets  and  towels,  and  contact  with  h^ds  or 
instruments.  In  a  word,  it  is  a  risky  procetlure  in  the  safest  cases. 
In  many  cast^-  it  becomes  necessarj',  from  operative  findings,  to 
enlarge  the  incision  far  beyond  the  limits  contemplated  in  the 
banning,  or  to  make  a  second  incision  toward  the  front,  at  times 
even  in  the  loin.  Too  wde  an  area  is  rarely  prepared,  too  narrow 
often.  The  nurse  doing  preparation  must  ask  herself,  not  what  the 
average  case  requires,  but  to  what  limit  ndght  extreme  conditions 
require  the  surgeon  to  go,  and  act  accordingly. 

The  patient,  first,  should  have  a  general  bath  ^ith  soap  and 
water,  except  in  minor  cases — it  is  better  in  these;  then  clean  linen 
must  be  donnetl.  This  should  be  done  on  or  soon  after  admission. 
If  several  days  are  required  in  hospital  before  operation  the  bath 
should  l>e  repeated  at  least  once  tlaily:  Some  hours  prior  to  opera- 
tion all  hairs  should  be  shaved  from  the  operative  field  by  a  skilful 
hand  and  with  a  sharp  razor.  The  skin  must  not  be  abraded. 
The  surface  is  to  !>e  washed  with  soap  and  water,  using  a  brush  or 
gauze.  The  same  precaution  obtains  here  as  in  washing  the  hands. 
When  this  washing  is  finished  tlie  skin  is  to  be  washed  off  thoroughly 
with  a  fat-solvent,  alcohol,  sulphuric,  or  acetic  ether  or  benzene. 
Then  the  antiseptic  Ls  applied,  and  must  remain  in  contact  with  the 
skin  or  be  constantly  repeated  for  a  longer  time  than  the  maximum 
required  to  kill  pyogenic  bacteria.  Following  this  a  dry  sterile 
dressing  may  be  applied  snugly  until  the  patient  is  moved  to  the 
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operating  table,  when  the  whole  may  be  repeated,  or  the  surface 
may  sunply  be  wiped  oflF  firmly  with  70  per  cent,  alcohol  on  gauze. 

Manifestly,  the  presence  of  an  inflammatory  or  suppurative 
process  in  the  skin  near  the  site  of  incision  jeopardizes  any  effort 
at  asepsis,  and,  unless  the  operation  is  imperative,  it  should  be 
postponed  imtil  such  process  subsides.  If  it  is  imperative,  then  it 
may  be  dealt  with  as  the  case  requires;  it  must  be  treated  with  the 
ordinary  antiseptic  measures.  Any  open,  discharging  spots  may 
be  cleaned  off  and  cauterized  with  carbolic  acid  or  iodin,  or  the 
actual  cautery  may  be  appUed,  or  the  whole  surface  may  be  painted 
with  a  solution  of  celloidin  in  acetone,  which,  when  it  dries,  leaves 
an  impervious  membranous  covering  over  the  whole  field.  The 
incision  is  to  be  made  through  this  celloidin  coating.  One  of  the 
most  frequent  causes  of  annoyance  from  this  source,  but  a  rapidly 
disappearing  one,  is  the  use  of  blistering  applications  by  patients 
in  an  effort  to  thwart  the  need  for  surgery. 

In  emergency  work  the  above  outlined  course  cannot,  of  course, 
be  used.  The  shaving  and  washing  must  be  followed  instantly  by 
the  application  of  the  chemic  antiseptic  and  grease  solvents. 
This  may  require  to  be  begun  and  finished  in  a  very  few  minutes,  as 
in  cases  of  intra-abdominal  hemorrhage — the  field  is  splendid  for 
reception  of  bacteria,  the  vital  resistance  is  reduced  in  proportion 
to  the  hemorrhage,  the  time  allotted  for  antisepsis  is  short,  and  the 
means  applied  necessarily  meager.  Here  only  the  most  acceptable 
agents  must  be  thought  of,  and  their  success  is  a  good  index  to  their 
goncTal  usefulness.  Aside  from  the  methods  ordinarily  in  vogue, 
th(»r(»  are  two  to  be  mentioned  as  of  especial  value.  One  is  the  use 
of  Harrington^s  solution  after  washing  and  shaving;  only  a  few 
minut(»s  are  necessary'.  The  other  is  the  application  of  tincture  of 
iodin  to  the  skin  over  a  wide  enough  area.  This  must  not  be 
phu;e(l  on  after  a  motley  fashion,  but  thoroughly,  abundantly,  and 
uniformly,  so  that  it  may  find  its  way  into  all  the  open  mouths  on 
th(»  skin  glands.  If  any  viscus  should  protrude  through  a  wound 
it,  too,  should  he  covered  with  the  iodin. 

The  Grosfiich  Method. — The  tendency  in  antiseptic  work  is  to 
combine  the  simplest  with  the  most  efficient  and  quickest.  The 
Grossioh  method,  or  a  modification  of  it,  is  very  excellent  and  very 
(»asily  (lone,  rociuiring  four  or  five  minutes  when  emergency  demands 
it.  The  skin  is  swabbed  off  with  a  1  per  cent,  solution  of  iodin  in 
benzene  aft(»r  a  dry  shave;  this  swabbing  is  repeated  three  or  four 
times,  using  fresh  swabs  each  time.  A  small  ball  of  cotton  is  held 
with  a  pair  of  forceps,  and  pressed  firmly  dowTi  against  the  skin. 
On  to  this  cotton  tincture  of  iodin  is  poured  in  sufficient  quantity 
to  smear  over  the  region  and  wet  the  skin  with  it.  This  is  repeated 
a  time  or  two  and  the  work  may  be  begun.     If  there  is  time,  the 


le  wai^hing  and  shaving  may  be  done  as  by  ordinary  methods, 
and  the  Grossich  method  administered  after  the  anesthetic  is  %veU 
under  way,  but  it  fails  to  sterilize  the  surface  if  it  is  moist.  (See 
lodin  as  an  Antiseptic.) 

Sterilization  of  Mucous  Membrane. — In  the  preparation  of 
mucous  mei3d>rane  for  surgical  work  the  mouth,  the  viigina,  and  the 
bladder  must  be  considered.  It  is  too  frequently  accepted  as  a 
truth  that  these  fields  cannot  only  not  be  sterilized^  l>ut  cannot  be 
improved  by  antiseptic  effort,  save  in  case  of  the  vagina.  The 
mouth  should  receive,  first,  the  attention  of  a  competent  dentist, 
who  w^ll  cleanse  the  teeth  with  as  little  laceration  of  the  gums  as 
pasi^ible,  antl  fill,  even  if  temporarily',  the  Citvities  present.  The 
foo<l  antl  water  used  during  preparation  should  always  be  sterilized, 
thoroughly  wiping  the  teeth  and  the  w^hole  buccal  ca\ity  with  gauze 
and  a  mild  antiseptic  solution,  such  as  Thiersch's  solution  or  a  1 
per  cent.  carl>olic  acid  solution,  or,  bettt*r  still,  50  per  cent,  alcohol, 
must  be  done  immeiliately  after  taking  food.  The  interdental 
spaces  are  to  be  cletuii^ed  with  floss  silk  prior  to  the  rinsing  and 
wiping.  If  inflammatory  or  suppurative  processes  are  found  they 
must  be  cured  at  the  outset.  At  the  last  preparation  after  the 
anesthetic  is  given  the  mouth  will  be  scrubbed  with  soap  and  water 
and  then  with  70  per  cent,  alcohol  ThixS  methoil  gives  unniistak- 
ly  better  results  than  the  haphazardous  trust  of  ever^ihing  to  the 
cellent  circulation  of  the  tissues  about  the  mouth. 
The  rectum  is  prepared  for  operation  l>y  emptying  the  bowel 
with  a  brisk  purgative,  given  thirty-six  hours  prior  to  operation,  so 
that  all  motions  may  cease  and  the  excessive  peristalsis  subside  be- 
forehand. The  food  given  during  this  thirty-six  hours  must  be 
scant  and  leave  but  little  residue  in  the  gut.  Large  enemata  (sa- 
line) should  Ije  given  two  or  three  times  on  the  day  before  opera- 
tion, and  another  from  tw'o  to  four  hours  prior  to  beginning  the 
anesthetic.  The  region  surrounding  the  anus  is  prepared  by  one  of 
the  usual  methods  of  sterilizing  the  skin.  At  the  time  of  operation 
the  rectum  may  be  wikshech  using  soap  and  w^ater  and  sw^abs  on  a 
%  epnnge-hoKler,  then  with  50  per  cent,  alcohol,  followed  by  saline 
W    solution. 

I  The  vagina  may  be  prepared  by  practically  the  same  methods 

^H^  the  skin,  but  it  is  not  so  tolerant  of  antiseptics  as  the  former, 
^B^t  hough  it  tolerates  alcohol  and  t  :  2000  l>ichlorid  of  mercur}^  solu- 
tions without  harm.     Scrul>l)ing  of  the  vagina  is  of  utmost  value, 
since  it  is  filled  with  folds  and  creases  which  will  never  be  reached 
by  a  careless  nurse.     The  iodin  method  is  the  best. 

The  bladder  usually  contains  few"  or  no  bacteria.  If  they  are 
present  in  urine,  large  quantities  of  w^ater,  with  7-  to  10-grain  doses 
of  hexaraethy lent etramin  every  four  to  six  hours  for  a  few  days,  will 
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reduce  the  number  or  eliminate  them.  If  residual  urine  or  inflamr 
mation  of  the  bladder  is  present,  systematic  catheterization  three 
or  four  times  a  day,  and  irrigation  with  a  weak  solution  of  potas- 
sium permanganate  or  bichlorid  of  mercury  or  a  standard  boric 
acid  solution  or  even  normal  salt  solution,  tend  to  eliminate  the 
infection.  If  the  source  of  infection  is  the  kidney  substance  or  its 
pelvis,  it  will  continue  to  pollute  the  bladder  unless  it  can  be  dealt 
with  by  flushing  and  the  administration  of  hexamethylentetramin 
or  by  direct  irrigation.  At  the  time  of  operation  the  bladder  should 
be  washed  several  times  with  salt  or  boric  acid  solution. 

Sterilization  of  Accidental  Wounds. — The  same  mechanical 
methods  of  sterilization  that  are  used  in  uninjured  surfaces  are 
applicable  to  wounds.  If  it  is  a  penetrating  wound,  care  must  be 
had  not  to  allow  entrance  of  solutions  or  debris  into  the  serous 
cavity.  All  hair,  blood-clots,  grease,  dirt,  and  devitalized  tissues 
must  be  removed  from  the  wound;  the  region  must  be  shaved  and 
the  whole  surface,  woimd  and  all,  must  be  thoroughly  washed,  using 
green  soap,  or  its  tincture,  and  water.  Benzene  or  iodized  benzene, 
1  per  cent.,  may  be  used  to  the  greatest  advantage,  especially  in 
wounds  of  the  hands  of  mechanics  and  trainmen.  This  antiseptic 
is  usfed  after  the  mechanical  cleansing  with  non-aqueous  solutions. 
If  a  bichlorid  solution  is  employed,  the  mercury  is  precipitated  by 
blood  and  serum,  and  so  must  be  appUed  in  a  constant  stream,  or 
the  part  must  be  immersed  in  several  succeeding  solutions.  It  has 
a  deleterious  effect  on  the  tissues  of  the  wound  surface;  for  these 
two  reasons  it  is  far  from  satisfactory  in  this  class  of  work,  and  is 
l(»Hs  valuable  probably  than  normal  salt  solution.  Lysol  or  car- 
bolic acid  may  be  used  pure,  or  in  adequate  solutions,  and  followed 
l)y  alcohol.  These  may  be  used  even  on  so  delicate  structures  as 
the  brain  sulxstance,  when  lacerated  and  infected;  they  must  lie 
HO  applied  in  such  cavities  that  they  cannot  escape  into  surrounding 
spaces  to  cause  mischief  later.  Tincture  of  iodin  may  be  used  the 
same  way  with  the  same  good  results.  It  may  be  followed  with  al- 
cohol to  remove  the  excess,  and  should  not  be  used  on  large  wounds, 
to  be  closed  subsequently  without  drainage,  lest  iodism  result.  Har- 
rington's solution  is  effective  in  this  class  of  work,  but  is  more 
destructive  to  tissue  than  either  lysol,  carbolic  acid,  or  iodin. 
In  lieu  of  these  more  efficient  agents  alcohol  may  be  poured  into  the 
wound  or  appUed  on  sponges  for  a  few  minutes.  All  these  drugs 
are  painful,  and,  if  the  wound  is  large,  it  is  better  to  anesthetize  the 
patient  before  appl>dng  them. 

Sterilization  of  bistruments. — Every  instrument  in  the  surgical 
armamentarium  should  be  made  of  material  that  will  tolerate  boil- 
ing; unfortunately,  frequent  boiling  untempers  cutting  instru- 
ments somewhat,  and,  for  this  reason,  many  surgeons  object  to 
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ha\nng  knives  and  scissors  so  sterilized;  others  boil  them  and  take 
the  coni^equenues.  Temper  is  lost  much  more  reaflily  if  the  in- 
struments lie  in  font  act  with  tlie  vessel  next  to  the  flame.  Every 
instrument  is  to  be  thoronghly  cleansed  a.s  soon  as  used;  thi.s  pre- 
vents rusting  and  cir^'ing  of  Ixxly  tluifls  on  their  surface.  Besides, 
they  are  reiidy  for  sterilization  when  nee<led  again.  The  water 
must  be  boilinji;  when  the  bistnmient.s  are  siibmerge<l  in  it;  this 
drives  off  the  excess  of  oxygen  anil  prevents  rusting;  the  addition  of 
soda,  1  per  cent,  of  the  earl^onate,  is  further  corrective  against 
ruasting:  besides^  it  raises  the  boiling-i)oint  to  219"*  F.,  an  advantage, 
especially  in  high  altitudes.  The  instrumeats  should  never  be 
lx>iled  less  than  ten  mumtf*s.  Pouring  boihng  water  over  them  is  a 
snare  and  a  delusion.  If  the  instruments  are  to  be  carried  some 
distance  before  using  they  must  be  separated,  dried  with  sterile 
towels,  and  reunitwi,  or  rusting  v/i\\  occur.  Knives  should  lie 
protected  l>y  wrapping  with  cotton  to  avoid  dulling  and  gapping 
their  edges.     It  is  better  to  boil  them  separately,  if  at  all. 

Tliose  instruments  which  are  not  boiletl  may  be  innnersed  in 
pure  carbolic  acid  or  lysol  in  a  vessel  with  a  spout  at  one  corner, 
so  that  the  fluid  may  be  ]>oured  off;  alcohol  is  then  pourefi  over 
them.  In  etise  water  is  used  for  this  purpose  iasteati  of  alcohol, 
they  should  be  thoroughly  rin*sed  before  using,  since  carbolic  acid 
lies  uniiissolved  on  the  under  surface  or  at  the  bottom  of  the  vessel 
and  bums  the  tissues  it  touches. 

,^     Pans,  receptacles,  and  apparatus  are  to  be  sterilized  hy  the 

'Bime  method  as  that  given  for  instruments.     In  emergency,  ptms 

may  be  sterilized  fairly  well  by  pouring  a  httle  alcohol  into  them, 

bringing  it  into  contact  with  the  whole  surface,  and  setting  fire  to 

it;  continue,  while  the  flame  last.s,  to  shift  the  position  of  the  vessel 

that  the  blaze  comes  often  in  (*ontaet  with  the  surface.     It  is 
he  thought  of  only  when  boiling  cannot  be  done,  a  rare  occasion, 
and  should  not  be  ranked  among  acceptable  methtxls* 

Sterilization  of  Dressings  and  Fabrics* — These  are  to  be 
wTapped  loosely  in  cloth  fastened  with  pirLs  and  sterilized  with 
steam*  preferably  under  pressure,  Boihng  them  in  water  sterilizes 
just  as  satisfactorily',  but  it  leaves  them  wet,  an  insurmountable 
objection  for  many  uses* 

Rubber  goods  are  sterilized  by  boiling;  they  must  be  wrapped 
id  kept  aw^w  from  the  sides  and  bottom  of  the  boiler. 
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CHAPTER  in 

THE  PROCESS  OF  HEALING 

When  an  injun-  is  done  to  tissue  an  ^ort  is  put  forth  to  bring 
it  back  as  neariy  to  normal  as  possible  to  repair  the  derangement 
produced.  It  may  be  imderstood  in  the  be^nning  that  the  repair 
is  most  often  only  a  repair  and  not  a  restoration  of  the  injured 
or  removed  tissue  in  kind.  There  are  three  fundamental  histologic 
elements  concerned  chiefly  in  the  repair  of  tissue.  One,  two,  or  all 
of  them  may  be  produced  in  the  healing  of  the  same  wound.  These 
elemental  tissues  are  t^5umentar>'  cells,  white  fibrous  tissue,  and 
bone,  all  physiologically  passive  tissues.  If  any  further  restora- 
tion of  actively  functionating  tissues  occiu^,  it  is  well;  examples  of 
this  will  be  given  in  detail  later.  The  rule  remains,  however,  that 
bone  Ls  repaired  by  lx)ne,  epithelial  coverings  by  multiplication  of 
epithelial  cells,  and  the  remaining  tissues  by  white  fibrous  tissue,  or 
scar  tissue. 

The  process  of  healing  is  also  known  as  the  healmg  of  wounds, 
the  repair  of  tissues,  the  process  of  repair,  and  the  healing  process. 

Broadly  speaking,  it  may  be  stated  that  the  more  highly 
organized  a  tissue  is,  or  the  more  specialized  an  organ,  the  less  it  is 
capable  of  reproducing  its  fimctionating  cells.  It  is  shown  by 
embryologists  how  tractable  the  tissues  of  lowly  organized  animak 
and  of  early  fetal  developments  are,  so  that,  by  dealing  with  these, 
they  may  very  materially  alter  the  course  of  development  in  the 
adult  forms.  After  specialization  is  finished  and  the  perfect  struc- 
ture of  the  higher  types  of  animals  is  reached  this  adaptability  is 
lost  irreparably.  The  blood  may  be  spilled  and  replenished  by 
blood,  bone  by  bone,  fibrous  tissue  by  fibrous  tissue,  epithelium  by 
epithelium,  but  a  portion  of  the  muscle  removed  is  lost,  and  glandu- 
lar tissue,  nerve-centers,  and  such  like,  when  damaged,  can  only  be 
patched  by  the  almost  universal  new-formed  tissue. 

The  same  process  as  that  manifested  in  the  repair  of  wounds  is 
shown  in  the  presence  of  irritation,  especially  if  it  is  prolonged. 
This  will  be  discussed  under  Inflammation. 

Healing  of  Soft  Structures. — For  the  sake  of  simplicity  this 
may  be  stated,  therefore,  to  be  one  process;  subdivisions  of  the  proc- 
ess depends  cm  circumstances  under  which  the  healing  must  occur, 
without  alteration  of  a  single  essential  factor  contributing  to  the 
ultimate  result  and  with  no  variation  of  the  product  when  com- 
pleted.    These  subdivisions  an*,  therefore,  concerned  not  with  the 


mode  of  healing,  but  with  the  conditions  found  while  healing  goes 
on.     There  are  three  tjiDes  of  the  healing  process: 

(1)  Healing  liy  first  intention,  hetiling  par  prirnamj  primary 
union,  direct  ynion, 

(2)  Healing  by  second  intention,  healing  of  an  open  wound,  or 
healing  by  granulation, 

(3)  Healing  by  third  intention,  or  the  union  of  granulating  sur* 
fac.es  directly  one  to  another. 

Healing  by  First  Intention.— The  conditions  under  which  pri- 
mary* union  takes  place  are  definite,  and  um^t  l)e  pret^ent,  or  a 
failure  of  direct  union  occurs.  The  surface  of  the  wouotl  must  be 
clean  and  the  mouths  of  the  blood-vessels  closetl,  so  that  the  wound 
is  dry.  The  woimd  siirfaces  must  lie  approximated  throughout 
their  entire  depth,  and  the  structures  holding  them  together  must 
not  be  so  tightly  drawTi  as  to  shut  off  the  circulation  within  their 
grasp.  The  preceding  conditions  are  of  rehitive  importance, 
since  primaiy^  union  occurs  in  spite  of  failure  to  comply  with  one  or 
more  of  them  absolutely.  The  next  condition  is  most  important. 
There  must  be  no  infection;  the  wound  must  be  aseptic;  if  there  is 
contamination  by  bacteria,  they  must  be  in  such  numbers  or  so 
attenuated  that  the  tissues  can  dispose  of  them  without  extensive 
cell  destruction.  Suppose,  then^  that  the  wound  is  clean^  dry,  and 
closed,  there  vn^  remain  a  certain  dead  space,  however  narrow,  into 
which  blood  and  serum  escapes  until  it  overflows  at  the  surface. 
Some  of  this  fluid  escapes  on  to  the  surface  or  the  dressings,  where  it 
dries;  in  the  former  instance  this  constitutes  a  scab^  narrow  aud 
long,  which  sen'es  the  single  purpose  of  an  impervious  dressing. 
The  fluid  accumulated  in  the  wound  coagulates  within  the  hrst 
twenty-four  hours,  sealing  the  surfaces  and  hps  of  the  wound  to- 
gether as  so  much  muciliige  holtls  two  sheets  of  paper  together; 
it  is  a  mechanieal  bond  of  union,  and  from  the  histologic  standpoint 
is  a  foreign  body,  sei"\ing  a  temporary  purpose,  ultimately  to  be 
removed  as  healing  advances.  This  mechanical  bond  of  union  fills 
ever>'  nook  and  cranny  that  may  be  present  on  the  wound  surface. 
The  cells  damaged  by  the  agent  prochicing  the  wound  may  practi- 
cally be  consideretl  as  a  part  of  the  mechanical  bontl  of  union,  for 
they  undergo  degeneration  and  are  disposed  of  by  the  same  process 
as  the  clotted  blood  and  serum. 

Acted  upon  by  the  irritation  of  the  trauma,  the  capillaries 
jacent  are  somewhat  ililated  and  a  deposit  of  leukocytes  is  made 
bout  the  wound  surfaces  antt  back  into  the  tisvsues,  a  little  beyond 
the  limits  of  the  injury.  They  completely  surround  the  clot  which 
seals  tJie  surfaces  together.  The  vascular  changes  do  not  go  be- 
yond the  stage  of  a  slight  liypereniia.  In  those  wounds  where  no 
infection  is  present  the  hj^eremic  condition  is  not  sufl&cient  usually 
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to  produce  any  visible  change  more  than  a  faint  blush  near  the 
edges  of  the  wound.  The  leukocytes  b^in  their  phagocytic  action 
at  once  in  clearing  up  the  injured  cells  and  attack  the  walls  of  the 
clot.  The  leukocytes  are  ultimately  removed  from  the  tissues; 
they,  too,  perform  a  service  and  are  disposed  of. 

Soon  after  the  above  occurrence  takes  place  there  appear  in  the 
rear  of  the  leukoc^'tes  large,  irregular-shaped  cells  with  large  nuclei 
and  abundant  protoplasm;  they  resemble  epithelial  cells  suflS- 
cient ly  to  be  spoken  of  as  epithelioid  cells ;  they  are  called  fibroblasts, 
for  from  them  the  ultimate  product  of  fibrous  (cicatricial)  tissue  is 
developed. 

The  source  of  fibroblasts  is  a  mooted  question.  It  is  generally 
accepted  that  they  are  descended  from  the  neighboring  fixed  con- 
nective-tissue cells,  and  from  the  endothelial  cells  of  capillaries, 
lymphatics,  and  lymph-spaces  in  the  field  of  injury.  There  is  also 
unequivocal  evidence  that  at  least  some  of  the  fibroblasts  are  brought 
to  the  field  by  the  blood-current;  the  origin  of  them  is  not  known. 
Fibroblasts  are  of  various  shapes,  some  round,  others  oval,  some 
elongated  and  bipolar;  others  are  multipolar.  The  mass  of  tissue 
made  up  of  fibroblasts  is  known  as  embryonic  tissue;  there  are  no 
blood-vessels  as  yet  developed  in  this  mass. 

The  fibroblasts  are  the  precursors  of  scar  tissue.  After  fibro- 
blastic tissue  is  well  on  its  way  there  appear  little  processes,  spring- 
ing from  the  capillaries  up  into  the  embryonic  mass.  They  are 
solid  at  first,  ver>'  thin,  and  made  up  of  granular  protoplasm.  They 
are  outgrowths  from  the  endothelial  cells  of  the  capillaries.  The 
free  end  appears  solid;  as  elongation  continues  the  process  begins 
to  hollow  out  at  the  attached  extremity  and  blood  enters  its 
base.  These  processes  are  called  capillary^  buds.  They  grow  into 
the  embryonic  tissue  in  great  numbers;  the  free  end  of  one  unites 
with  the  free  end  of  another,  or,  if  it  fails  to  find  such  in  due  time, 
it  loops  back  and  unites  either  with  another  original  capillary  or 
the  one  from  which  it  sprang.  At  times  they  are  seen  unattached, 
appearing  as  blind  tubes.  These  new-formed  blood-vessels  are 
named  caj^illary  loops.  After  the  capillary  bud  begins  to  show  a 
lumen  the  endothelial  cells  spread  from  the  old  capillaries  and  line 
it.  When  the  free  ends  become  attached  the  lumen  is  soon  com- 
pleted and  the  endothelial  lining  finished,  so  that  a  new  capillarj" 
results,  and  the  blood  circulating  through  it  is  carried  into  the  em- 
bryonic tissue. 

After  capillaries  grow  into  embryonic  tissue  it  is  called  granula- 
tion tissue. 

While  capillary  loops  are  forming  the  embryonic  tissue  advances, 
and  secondary  loops  spring  from  the  first  in  the  same  manner  until 
the  capillar^'  buds  are  able  to  meet  from  one  side  of  the  wound  to 


the  other,  thus  bridging  the  chasm  occupied  a  few  days  txgo  by  a 
lifeless  clot,  and  thys  establishing  a  vital  bond  of  union. 

The  time  required  for  the  healing  proces8  to  advance  to  this 
point  is  three  or  four  days  from  the  date  of  closure,  if  approxima- 
tion has  been  perfect.  It  is  longer  if  the  approximation  ha.s  not 
lieen  perfect,  inasmuch  as  there  is  a  thicker  clot  to  be  reinoveii. 
As  the  granulation  tissue  grows  a  few  hours  older  the  epithelioid 


Fij5.  I* — CicAlriiation  followiiig  a  si?\^f'ro  traumatism  to  lower  back, 
displacement  of  I  he  anal  outlet. 


Xote 


edls  become  more  and  more  elongated  and  thinner,  while  at  their 
face  can  be  seen  the  filjrils  of  beginning  connective  tissue.  It 
is  not  settled  whether  these  connective-tissue  fil>ers  are  derived 
from  splitting  up  of  the  fif  irobla.stic  cells  or  are  produced  alongside  in 
the  intercellular  substance.  This  much  is  certain,  that,  as  the 
connective  tissue  becomes  more  abundant,  the  fihrol elastic  cells 
grow  smaller,  leaving  only  the  nucleus  and  a  small  amount  of  cell 
substance  (connective-tissue  cells). 
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Cicatrization, — On  formation  of  the  fibrils  from  the  epithelioid 
cells  these  fibrils  begin  to  contract,  the  last  step  in  the  production 
of  scar-tissue.  This  contraction  is  due  to  the  diappearance  of 
moisture  from  the  succulent  new-formed  tissues,  and  the  whole 
granulation  mass  shrinks  into  a  smaller  volume.  It  is  essentially 
a  very  slow  process,  and  requires  some  weeks  or  even  months  for 
its  completion.  As  contraction  or  cicatrization  of  the  new-formed 
fibrous  tissue  takes  place  numerous  small  vessels  coursing  through 
it  are  collapsed,  and  ultimately  obliterated.  Hence,  while  in  a 
newly  formed  scar  the  number  of  capillaries  is  greater  than  normal 
and  the  scar  is  red,  in  the  cicatrix  the  number  of  vessels  is  much  less 
than  in  normal  tissue  and  the  scar  is  pale.  New  scars  can  thus  be 
readily  distinguished  from  old  ones.  On  account  of  the  poor  blood- 
supply  of  cicatrices  they  are  incapable  of  resisting  destructive 
agents  as  well  as  normal  tissue  and  often  ulcerate;  for  the  same 
reason  operation  must  not  be  made  by  incising  large  scars 
and  trusting  them  to  reunite  on  closure.  They  are  either  to  be 
avoided  or,  if  possible,  excised  at  the  time  of  operation;  the 
circulation  of  cicatricial  tissue  is  too  poor  to  trust  in  an  important 
place.  The  denser  the  scar  is  and  the  larger,  the  more  likely  it  is 
to  succumb  to  gangrenous,  ulcerative,  and  inflammatory  changes 
when  damaged  by  incision  or  when  called  upon  to  do  more  than 
maintain  its  own  existence. 

Epidermization, — As  soon  as  the  mechanical  bond  of  union  is 
established  the  tegumentary  cells  limiting  the  periphery  of  the 
wound  begin  to  spread  inward  by  multiplication,  to  cover  the  rent 
in  the  skin  or  mucous  membrane;  they  advance,  as  the  granulation 
tissue  does,  until  the  gap  is  covered.  The  whole  thickness  of  the 
skin  is  not  regenerated;  only  those  cells  whose  function  is  the  pas- 
sive one  of  covering  in  the  underlying  structure  are  developed;  no 
hair-folliclcs,  therefore,  no  sebaceous  or  sweat-glands,  no  papillae, 
are  found  over  the  cicatrix.  It  is  simply  covered  with  tegumentary 
epithelium. 

From  the  time  of  closure  of  a  clean  woimd  to  the  formation  of 
the  mechanical  bond  of  union  is  twelve  to  twenty-four  hours;  from 
the  time  of  appearance  of  the  mechanical  bond  of  union  to  its 
destruction  by  the  leukocytes  is  two  or  three  days;  from  the  time 
of  removal  of  the  mechanical  bond  of  union  to  complete  estab- 
lishment of  granulation  tissue  is  two  to  three  days.  So  the  period 
of  time  from  the  production  of  the  wound  to  constructive  comple- 
tion of  healing  is  about  six  days.  Short  of  this  time  stitches  are 
rarely  removed,  except  for  special  reasons  and  in  small  wounds. 
Those  wounds  made  in  very  vascular  regions,  such  as  the  face, 
complete  the  process  a  day  or  two  sooner;  while  those  made  in 
tissues  which  have  a  poor  blood-supply  require  a  little  longer  time. 
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At  this  stage  of  the  heaiing  process  the  work  must  not  be  con- 
flidered  finished.  It  is  ea,sy  to  enter  a  blunt  iiLstrunient  throujijh  the 
granulation  tissue  of  a  healed  wound  at  the  j^ixth  day  or  even  later. 
This  is  produetive  of  little  or  no  pain,  since  tliere  lias  been  no 
regeneration  of  nerves  this  early  in  the  new-formed  tissue.  The 
fragility  of  the  new-formed  tissue  ha^s  a  ver)^  practical  bearing,  in 
80  far  as  there  is  great  tendency  on  the  part  of  -some  operators  to 
rush  their  patients  out  of  bed  and  awa\'  from  the  hospital  at  the 
earliest  possi!>le  date.  If  no  tension  is  to  be  brought  upon  the  sear 
no  harm  results;  if  tension  is  to  be  bronglit  by  such  action,  more 
or  less  stretching  of  the  scar  ensues;  this  may  be  carried  to  such 
an  extent  as  to  render  the  necessarj^  support  void,  or  it  may  pro- 
duce severance  of  the  new  wound  edges  snbcutanei>uslyp  and 
produce  a  postoperative  hernia.  No  wound  should  be  trusted  to 
resist  tension  or  pressure  short  of  two  or  tliree  weeks  after  opera- 
tion, partieuhirly  in  that  class  of  cases  so  well  illustrate*.!  by  hernise. 
There  are  other  conditions,  outweighing  this  one,  that  at  times 
compel  the  surgeon  to  take  chances  with  the  wound;  they  are  not 
routine. 

In  the  older  subdi\dsions  of  the  process  of  repair  healing  by 
blo<xl-clot  was  mentionetl  as  one  of  the  five.  It  is  the  same  as  tlie 
process  describetl  above^  exce]>t  that  in  healing  by  blood-clot  the 
separation  of  the  wound  sui-faces  is  greater,  the  mechanical  bond 
of  union  wilder,  anil  the  time  recjuisite  to  finish  the  building  of 
granulation  tissue  across  it  proportionately  exten<UM:L  In  truth, 
primary  herding  is  nothing  less  tlian  liealing  by  l)lood-clot,  with  the 
clot  reduced  to  a  niiniuium  thickness. 

Healing  by  Second  Intention.— When  circumstances  are  such 
as  to  pn»ehuie  healing  by  primary  union,  w^ounds  are  left  the  aU 
tentative  of  healing  by  secon<l  intention  or  as  open  wounds.  Tlie 
conditions  favoral)le  to  primary  union  may  be  present  at  the  out- 
■^et,  but  later,  owing  to  accident  or  infection,  especially  such 
■  virulent  infections  as  streptococci,  they  may  \ye  so  altered  as  to 
compel  a  change  from  first  to  second  intention.  Healing  by 
second  intention  may  occur  in  w^ounds  that  have  l>een  closed,  from 
inability  of  the  tissue  to  establish  under  the  circumstances  some  of 
the  necessary^  steps  of  primary  or  direct  union ;  infection  is  the  chief 
cause  of  failure  of  primar>^  union  in  closed  wounds,  whicli,  if  it  l)e 
intense  enough  to  cause  inflammatory  reaction  or  suppuration, 
invariably  results  in  a  mor(^  or  less  exclusive  failure  of  prima r>' 
union;  sutures  tied  too  tightly  and  dressings  producing  marked 
pressure  may  .so  interfere  with  the  local  circulation  as  to  cause 
non-union.  Certain  constitutional  conditions,  of  which  the  most 
notable  perhaps  is  chabetes  mellitus,  may  ren<ler  the  tissues  miable 
to  resj3ond  to  the  demands  of  the  healing  process,  and  so  produce 
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failure.  Under  all  suf  h  eircunLstauces  liealmg,  if  occurring  at  all, 
must  be  by  second  intention.  In  all  cases,  when  the  nature  of 
the  wound  or  the  circumstances  present  render  it  impossible  or 
inadvisable  to  make  closure,  healing  by  second  intention  occurs^ 
so  it  is  called  healing  of  an  open  wound.  It  occur8  in  these  cases 
in  the  presence  or  in  the  absence  of  infection*  In  many  contlitions 
where  surgical  procedures  are  resorteti  to  for  the  relief  of  patho- 
logic le-sions  due  to  infection,  such  as  abscess  or  fistula  in  ano,  it  is 
necessary^  to  ileal  with  the  lesion  in  such  a  mamicr  as  to  warrant 
healing  from  the  bottom,  or  l>y  second  intention.  Hence,  healing 
by  second  intention  is  not  to  be  looked  upon  as  an  unfortunate 
variation  from  the  ideal  type  of  healing,  l>ut  as  a  very  useful  means 
of  accomplishing  drainage,  on  the  one  hand,  wliilct  on  the  other, 
closure  of  the  cavity  draine<l  is  being  accomplished  by  the  forma- 
tion of  granulation  tissue. 

Healing  by  second  intention  utilizes  the  same  elements  in  its 
accomplistmient,  and  thc^se  elements  are  deri%^e*i  from  the  same 
sources  as  in  primary  union.  Ijd  us  take  an  ideal  wounii  for  this 
t>T>e  of  healing — it  is  open,  a  part  of  the  skin  lias  been  removed 
or  destroyefl,  and  closure  is  thereby  rendered  impossil>le.  No 
mechanical  bond  of  union  forms  or  can  form ;  there  is  no  imion. 
The  hemorrhage  controlled,  the  wound  is  cleansed,  the  dressings  are 
applied.  There  ^a  ill  be  considerable  oozing  of  serum  and  l™iph  and 
blood  into  the  rlressing  in  the  iirst  twenty-four  to  thirtyn^ix  hours. 
This  is  afterward  reduced,  as  a  nde,  to  a  serous  exudate.  The 
same  vascular  changes  occur  around  the  base  of  the  wound  as  in 
primaPp'  union.  There  are  a  niuulK^r  of  leukocytes  deposited  in 
the  upper  layers  of  the  wound  surface  among  the  crippled  cells  and 
on  the  surface.  NumlK^rs  of  them  escape  with  the  discharging 
senmi  antl  are  wasted.  Fixed  connective- tissue  cells,  lymi>hatic 
and  capillary  endothelial  cells,  and  perhaps  cells  brought  from 
remote  points  in  tlie  circulating  blood  contribute  to  originate 
fibrobltLsts,  tlie  accumulation  of  which  constitutes  a  covering  of 
embryonic  tissue  for  the  healthy  underlying  region.  These  l>e- 
come  granulation  tissue  by  receiving  capinar>'  loops,  and  are  soon 
converted  into  nidimentar>'  fibrous  tissue  which  cicatrizes  after  a 
few  days.  Cicatrization  has  a<lditional  importance  in  this  class  of 
wounds,  for,  being  attachwl  to  the  whole  of  the  raw  surface,  when 
contraction  takes  place  the  edges  of  the  wound  are  graduaUx' 
drawn  in  toward  the  centert  making  the  surface  area  continue  IK 
smaller  as  long  as  the  lu^ahng  process  continues.  The  epidermis 
l*cgins  to  cover  the  granulation  tissue  at  the  periphery,  and 
gradually  spreads  inward  as  the  wound  cavity  fills  up  until  the 
scar  is  covered  by  epithchum.  The  new-fomied  epithelium  appears 
a&  a  narrow  ring,  ^  to  jV  inch  wide,  surrounding  the  raw  surface. 
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Epidermization  is  very  materially  helped  by  the  process  of  cica- 
trization, for,  as  the  epidermis  is  building  new  mtegiiment,  the 
contraction  of  the  sear-tiss\ie  is  continuously  narrowing  the  area 
to  be  covered,  so  that  the  actual  area  covered  }>y  new  epithelium 
h  often  no  more  than  one-fourth  or  one-half  the  size  of  the  original 
wound.  The  laxity  of  the  tissue  in  which  the  healing  occurs  exerts 
great  influence  on  the  result  accomplished  l>y  cicatrization.  The 
looser  the  tissue^  the  greater  the  contraction  and  the  smaller  the 
size  of  the  scar;  the  contrary  proposition  is  also  true;  the  denser 
and  more  inelastic  the  tissue,  the  larger  the  sear. 

The  presence  of  infection  and  pus  in  such  a  wound  does  not 
alter  the  process  in  one  essential  pi^int,  so  long  as  it  does  not  com- 
pletely suspend  it;  it  only  delays  the  entl  b\'  destruction  of  some 
cells  and  by  the  inhibitive  action  of  toxins  on  others. 

The  Appearance  of  a  Wound  Healing  by  Second  Intention. — ^At 
first,  of  course,  there  is  only  the  raw  surface,  with  more  or  less 
serum  present.  The  various  tissues,  muscle,  fat,  tendons,  fascise, 
nerves,  and  vessels  are  easily  chstinguishable.  On  the  second 
day  the  wound,  if  its  surface  has  not  been  disturbed  by  dressings, 
assumes  a  somewhat  glazed  appearance,  due  to  coagulation  of  the 
albuminous  Huids  on  the  surface;  it  does  not  interfere  with  the 
process,  and  is  prevented  hy  dressings.  On  the  third  day  granu- 
lation will  be  noted  on  the  surface;  it  is  covered  densely-  b}-  ver\' 
snmll  elevations  composed  of  new-formed  cells.  They  are  a  bright 
red  color,  and  have  so  changed  the  apiiearance  of  the  wound  surface 
that  now  one  tissue  cannot  lie  distinguishtMl  from  another,  since 
granulation  tissue  has  covered  them  all  with  a  uniform  hue.  Bone, 
cartilage,  and  tendon  do  not  Ijccome  covered  so  soon.  Aromu!  the 
edges  will  be  observ^ed  the  faint  bluish-white  line  of  epithelium, 
creeping  inward  from  day  to  day. 

The  st^ps  of  the  healing  process  all  advance  at  the  same  time;  as 
soon  as  the  field  is  ready  the  fihrolilasts  begin  to  form;  as  soon  as 
they  are  multiphcii  into  sufheient  numbei-s.  the  blood-vessels  grow 
into  them;  as  soon  as  this  is  done,  the  granulation  tissue  begins  to 
be  converted  into  fil)rous  tissue;  and  as  soon  as  this  is  oht  enough^ 
it  l>egins  to  cicatrize;  so  they  march  from  this  time  on  in  the  order 
named  above,  in  a  tier  from  the  beginning  of  fibroblastic  multi- 
plication to  the  capping  of  the  last  gap  with  epithelium. 

There  is  a  class  of  wounds  healing  l>y  second  intention  in  which 
the  depth*  though  sufheient  to  destroy  the  epithelial  covering,  has 
not  destroyeil  the  numerous  glands  and  hair-follicles  tiipping  down 
into  the  corium.  vSuch  wounds  are  superficial  brush  wounds,  Imnis, 
imd  frost-bites  of  the  seeon<l  degree,  and  the  wounds  resulting 
from  cutting  Thiersch  skin-grafts.  In  all  this  class  the  epi- 
tbeUal  covering  is  ver>^  quickly  replaced,  due  to  the  islands  of 
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epidermization  springiiig  from  the  mouth  of  every  gland  and  fol- 
licle, as  little  white  dots  in  a  red  sea  of  granulation  tissue.  This 
leaves  little  to  be  done  by  the  surrounding  border  of  epithelium. 
In  these  eases  the  hairs  are  reproduced  and  the  skin  glands  continue 
to  functionate  as  before,  and  the  skin  is  left  ultimately  scarcely 
distinguishable  from  the  surrounding  uninjured  area. 

The  growth  of  scar  tissue  in  large  wounds  healing  by  second 
intention  may,  before  the  process  is  completed,  so  interfere  with  the 
circulation  to  the  granulating  surface  as  to  make  the  rate  of  healing 
tediously  slow,  or  stop  it  altogether,  and  render  the  tissues  it 
contains  an  easy  prey  to  invading  bacteria.  To  prevent  this,  and 
to  be  rid  of  the  slow  process  of  epidermization,  the  surface  may  be 
skin-grafted  in  every  instance  where  it  requires  more  than  a  few 
weeks  for  the  wound  to  cover  in. 

Healing  Under  Scab. — In  the  older  subdivisions  of  the  healing 
process  healing  under  scab  was  given  as  one  type.  It  is  in  no  way 
different  from  healing  by  second  intention.  The  scab,  made  up  of 
dry  discharges,  bloocl,  serum,  or  pus,  or  a  mixture  of  these,  does 
not  alter  the  process  underneath  in  its  effort  to  meet  the  conditions 
present.  If  there  is  no  infection,  the  scab  serves  to  protect  the 
delicate  granulation  surface  from  injury;  if  there  is  infection' or 
pus,  the  scab  holds  these  beneath  and  the  process  is  retarded 
thereby. 

Healing  by  Third  Intention. — This  is  a  combination  between 
primar^"^  and  secondary  healing.  In  primary  union  the  woimd  is 
closed  from  the  beginning;  in  healing  by  second  intention  it  is 
open  throughout  the  whole  period;  in  healing  by  third  intention 
the  wound  is  open  at  least  long  enough  for  granulation  tissue  to 
be  well  under  way,  maybe  much  longer,  and  afterward  these 
granulating  surfaces  are  approximate<l  and  unite.  Healing  by 
third  intention,  therefore,  is  the  union  of  two  granulating  surfaces. 
As  the  preceding  two  t>T>es  have  been  shown  to  be  serviceable  in 
surgical  work,  so  is  healing  by  third  intention.  A  wound  may  not 
be  capable  of  approximation,  owing  to  swelling  or  other  cause; 
when  the  swelling  subsides,  a  few  days  later,  the  surfaces  already 
granulating  are  approximated  by  suture  and  unite.  It  becomes 
necessary  to  drain  a  large  wound;  at  the  time  of  insertion  of  the 
drainage  material  a  provisional  stitch  or  two  is  inserted;  at  the 
end  of  a  few  days  the  drainage,  no  longer  necessar^"^,  is  removed, 
and  the  sutures,  being  tied,  approximate  granulating  surfaces. 
Many  operations  require  to  be  done  at  two  or  three  sittings, 
called  two-time  or  three-time  operations.  By  the  time  the 
surgeon  is  able  to  finish  the  last  step  the  wound  made  at  the  first 
is  healing  nicely  by  second  intention.  It  is  now  closed,  and  heals 
by  third  intention,  otherwise  the  operations  done  at  more  than 
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one  sitting  would  in  many  instanees  become  unpopular  or  impracs 
ticable.  In  heaiing  by  third  intention  it  is  necessary  that  the  ap- 
proximation he  \\e\\  done,  and  that  infection  lu*  alisent  or  of  such 
mild  grade  that  the  tissues  can  easily  cope  with  it.  If  the  pjanu- 
lation  tissue  is  ver>^  abundant  and  in  the  way  of  accurate  closure 
it  may  be  adjusted  b>^  cutting  or  curetting.  Granulating  surfaces 
in  contact  with  each  other  soon  adhere  by  a  meclianical  bond  of 
union,  just  as  in  healing  by  first  intention. 

In  the  healing  proce^^  generally,  the  less  the  tissue  is  damagetl, 
and  the  less  bifection  there  is  present,  the  more  quickly  and  easily 
will  healing  occur.  Infection  and  suppuration  have  no  essential, 
on  the  contrary,  only  a  hannful,  role  to  play  even  in  healing  of  open 
wounds,  and  it  is  the  surgeon's  duty  to  ]>rotect  these  agauist 
contamination  as  carefully  as  if  he  expectt^l  jirimary  union. 

Mention  was  made  at  the  beginning  of  the  discussion  of  the 
healing  process  to  the  effect  that  there  Wius  one  process  of  healing. 
In  ttie  followng  pages  the  apparent  exception  to  the  rule  will  l>e 
elucidated.  Suffice  it  to  say  here  that  these  apparent  exce|)tion8 
belong  to  the  regenerative  process  and  take  place  in  connection 
with,  or  subsequent  to,  the  healing  process  without  interfering 
with  the  physiologic  processes  that  create  a  Ijond  of  union  to 
restore  continuity  of  tissue  at  the  site  of  every  wounth 

Healing  of  Nerves. — It  has  l^een  clearly  stated  already  that 
there  is  one  healing  process,  imd  mention  has  been  made  of  the 
apparent  exceptions  of  certain  tis,sues  of  the  higher  order  which 
are  re-established  in  function  after  section;  of  this  class  the  most 
importmit  is  the  nervous  systeni.  The  process  which  re-establishes 
the  hi.^ologic  continuity  and  the  function  of  severed  nerves  is  not 
the  process  of  healing.  This  process  performs  a  certain  work,  so 
far  as  bridging  the  gap  made  is  concerned,  and  so  far  as  the  injury 
of  the  adjacent  tissues  may  render  it  necessary,  Init  severed  axis- 
c?\*Iinder8  and  their  sheaths  do  not  reunite;  the  healing  process 
simply  catches  the  severed  ends  into  a  cicatrix  and  holds  them  there. 
In  fact,  the  more  alnindant  the  ci(*atrix  resulting  from  the  process 
of  repair,  the  less  likely  nerve  functitm  is  to  be  restore<i.  Severed 
nerves  do  not  reunitt*;  if  their  function  is  resumeil,  it  is  as  a  conse- 
quence of  degeneration  followed  l>y  regeneration  of  the  axis-cylinder 
and  the  white  substance  of  Schwaim. 

Section  or  rupture  of  a  nerve  results  in  complete  degeneration 
of  the  nerve-fibers  distal  to  the  point  of  injur>%  and  a  similar  de- 
generation of  the  distal  end  of  the  fil>crs  proximal  to  the  injury 
as  far  98  the  first  or  second  node  of  Ranvier.  This  degeneration 
begins  immediately  and  continues  during  and  after  the  formation 
of  scar  tissue  in  the  damaged  tissues.  After  d^'generation  is 
accomplished   the   terminal   noiles   of   Ranvier   swell   and   fibrils 
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sprout  out  from  them;  these  fibrils  penetrate  the  newly  formed 
cicatrix  and  enter  the  neurilemma  of  the  old  nerve,  growing  along 
this  as  a  guide  until  nerve-endings  are  established  over  the  original 
ultimate  distribution  with  more  or  less  accuracy  and  fimction  is 
resumed.  Separation  of  the  se\'ered  ends  and  the  formation  of 
cicatrices  interfere  with,  or  preclude  the  possibility  of,  such  nerve 
regeneration,  and  here  the  distal  end  of  the  proximal  fragment  is 
found  ensheathed  in  a  nodule  of  connective  tissue,  such  as  occurs 
in  amputation  stumps.  When  separation  is  so  wide  that  the  ends 
cannot  be  approximated,  even  after  stretching  the  nerve,  the  in- 
tervention of  a  guide,  such  as  a  s^ment  of  a  nerve  or  the  inter- 
weaving of  several  strands  of  catgut,  facilitates  the  guidance  of  the 
new-forming  fibers  to  their  destination.  The  avoidance  of  large 
quantities  of  cicatricial  tissue  is  brought  about  in  two  ways:  first, 
by  aseptic  technic;  second,  by  implanting  the  sutured  nerve-ends 
in  a  muscle,  where  the  union  of  the  tissues  about  the  nerve  wound 
will  result  in  the  least  possible  scar  formation.  The  same  end  is 
accomplished  by  ensheathing  the  sutured  nerve  in  a  segment  of  a 
vein  or  similar  material. 

Those  cases  of  nerve  suture,  apparently  restdting  in  immediate 
union,  are  to  be  explained  on  the  ground  that  the  total  nerv^e 
supply  to  the  part  was  not  severed,  as  is  seen  in  collateral  nerve 
distribution,  where  two  or  more  nerves  send  fibers  to  the  same 
region,  and  in  the  anastomosis  of  nerves  distal  to  the  point  of 
injury. 

The  time  required  for  return  of  function  of  a  severed  nerve 
depends  on  the  distance  the  injur>'^  is  from  the  distribution.  There 
will  be  no  re-establishment  of  function  for  a  few  months  and  many 
months  may  elapse  before  the  process  is  completed.  It  is  but 
reasonable  that  the  shorter  the  peripheral  segment  of  the  nerve 
the  sooner  the  process  of  regeneration  will  be  completed.  The 
functions  do  not  return  simultaneously.  Trophic  action  is  first 
restored,  sensation  follows,  and  lastly  motion.  Complete  restora- 
tion of  function  often  fails;  it  varies  from  total  failure  to  perfect 
physiologic  activity;  wide  separation  of  vsevered  ends,  infection, 
and  large  cicatrices  reduce  the  chance  of  re-establishing  function. 

One  school  of  neurologists  holds  that  regeneration  takes  place 
from  both  the  proximal  and  the  peripheral  segment,  claiming 
that  there  are  present  in  the  myeUn  sheath  neuroblasts,  which, 
when  degeneration  is  finished,  replace  the  axis-cylinder  aroimd 
which  is  formed  the  white  substance  of  Schwann,  and  that  these 
new  peripheral  fibers  unite  with  the  outgrowing  ends  of  the  proxi- 
mal fibers.  Whether  this  be  true  or  false,  it  is  certain  that  after 
avulsion,  in  which  the  total  structure  is  removed,  a  redistribution 
often  takes  place. 


Regeneration  of  Tendon. — Severed  tendons  heal  with  better 
function  if  sutureii,  still  the  severed  ends  may  be  separated  some 
distance  without  interference  with  the  re.^ult,  provided  immobiliza- 
tion be  maintained.  In  ea«e  the  tendon  i^heaih  contains  more  than 
one  tendon  it  is  safer  to  do  pliiytic  lengthening  or  suture.  The 
severed  ends  of  the  tendon  retract  and  the  space  is  filled  with 
blood-clot,  which  surrounds  them  Uke  a  callus*  It  organizt^,  and 
there  appear  in  it  t^pindlp-cells,  which  seem  to  origcinate  from  the 
inner  surface  of  the  sheath.  The.^e  cells  tie,  for  the  most  part» 
parallel  to  the  teniton  axis.  Beyond  this  the  process  does  not  differ 
from  healing  by  l»loofl-clot.  When  the  process  is  completeil  the 
new-formefl  tendon  can  searceh'  be  liistinguishcd  from  the  old. 
It  seems  that  the  interval  is  fillet  I  l>y  tendon  regencrate<l  from  the 
tendon  .•^heath,     If  this  process  fails,  the  sheath  unites  to  the 


Fig.  2. — Threp  fractured  ribs  unjt4>d  by  aii  excessive  callus. 

retracted  cut  f*ntLs  witliin  it.  This  at  limes  results  in  fairly  good 
function. 

Regeneration  of  Muscle.— Severance  of  muscle  is  followed  by 
the  development  of  granulation  tissue,  follow^cd  V>y  cicatrization, 
except  in  so  far  as  it  may  be  replact^l  by  muscle-fibers  growing 
into  it  from  either  side.  The  fillers  next  to  these  umlergo  longitu- 
dinal division  and  form  new  fil>ers,  which  grow  into  the  forming 
cicatrix  from  either  side,  and' meet  and  *' interlace  with  one  anotlier 
like  the  fingers  of  clasp*?<!  hands.''  If  the  injurj^  is  small,  the  gap 
may  be  filled  largely  with  new  formed  muscle-fibers;  if  large,  and 
especially  if  poorly  eoapted,  coRxsiderahle  cjuan titles  of  the  cica- 
tricial tJ88ue  remains,  and  only  here  and  there  will  muscle  tissue 
invade  it. 

Healing  of  Bone,  Union  of  Fracture. — When  the  continuity  of 
bone  is  interrupti^l  the  separatetl  emls  or  edges  bleed,  and  if,  as 
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is  the  rule,  the  surrounding  muscles,  tendons,  and  fascise  are  in- 
jured, they  contribute  their  quota,  and  a  blood-clot  forms  between 
the  fragments  and  around  them,  extending  well  out  into  the  lac- 
erated tissues.  The  size  of  this  clot  may  be  increased  by  undue 
manipulation  to  elicit  crepitus,  too  often  an  unwarranted  practice, 
or  by  moving  the  patient  without  first  securing  immobility. 

The  periosteum  becomes  thickened  and  vascular  and  loosened 
from  its  bony  attachment  for  a  short  distance  from  the  fractured 
edges.  The  fat  contained  in  the  marrow  at  the  site  of  injury 
disappears  and  a  hyperemia  appears.  Granulation  tissue  is  found 
filling  the  broken  ends  of  the  medullary  canal.  The  clot  is  disposed 
of  by  the  same  absorptive  process  as  in  healing  by  first  intention. 
When  the  granulation  tissue  is  well  under  way,  at  the  expiration 
of  seven  to  ten  days,  the  osteoblastic  cells,  from  the  marrow  that 
has  taken  part  in  the  formation  of  the  granulation  mass,  b^in  to 
deposit  bone  in  the  ends  of  the  medullary  canal  and  the  intervening 
space,  producing  an  internal  callus.  All  the  bone  formed  in  the 
healing  of  the  fracture  is  at  first  soft  and  cancellous,  later  harden- 
ing, at  times  until  it  is  denser  than  normal  bone.  At  the  same  time 
the  marrow  cells  begin  to  form  bone,  deposits  of  it  are  also  noted 
at  the  angle  between  the  periosteum  and  bone,  where  separation 
has  occurred.  If  a  periosteal  bridge  is  present  the  same  phenome- 
non may  be  observed  in  the  granulation  tissue  underlying  it. 
Production  of  bones  continues  in  these  two  places,  in  the  medullary 
canal,  and  in  the  mass  of  granulation  tissue  surrounding  the  frag- 
ments until  the  ends  are  held  as  by  a  vise.  So  far  no  ossification 
has  occurred  between  the  cortical  surfaces.  The  surrounding 
cancellous  bone  is  known  as  provisional  callus,  and  its  purpjose, 
with  the  internal  callus,  is  to  maintain  the  fragments  in  rigid  fixa- 
tion while  cortical  union  occurs. 

While  the  ensheathing  and  internal  callus  are  forming,  bone 
absorption  is  taking  place  in  the  cortical  portion  of  the  fractured 
ends;  the  bone  becomes  much  less  dense,  the  jagged,  rough  edges 
are  smoothed  down  and  the  granulation  tissue  covers  the  ends  and 
invades  the  intervening  space.  This  is  the  last  productive  step  in 
the  process.  Cancellous  bone  is  formed,  uniting  the  fragments, 
and  gradually  this  is  made  denser  by  deposits  of  bone  from  the 
osteoblasts  which  lie  within  the  cancellous  spaces  until  compact 
bone  is  formed. 

Cartilage  is  observed  at  times  in  the  midst  of  the  granulation 
tissue  as  an  antecedent  of  bone  formation;  it  is  usually  in  small 
quantity  and  is  by  no  means  constant. 

The  new-formed  bone  uniting  the  severed  cortical  portions  is 
called  the  permanent  or  definitive  callus. 

The  internal  callus  is  absorbed  after  perfection  of  the  definitive 
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callus,  and  the  canal  filled  again  mth  marrow.  The  provisioiiat 
calliLS  likewise  disappears  more  or  less  completely  by  the  action  of 
Oeteoelast^,  and  the  pcTiosteum  resumes  its  normal  relationship. 
The  accuracy  of  approximation  of  the  fragments  and  perfect  im- 
mobilization have  nmcb  to  do  with  tlie  f>ize  of  the  permanent  en- 
largement at  the  site  of  fracture.  When  these  two  conditions 
are  comphetl  with,  there  \vi][  remain  little  or  no  evidence  that  the 
bone  has  been  broken.  Poor  api>roxiniation,  angulation,  separa- 
tion of  the  ends,  and  im|>erfeet  immobilization,  if  thc*y  do  not 
result  in  delayed  union  or  non- union, *_\^'ill  cause  the  persistence 
of  a  much  larger  callus. 

Under  certain  circmnstances,  many  of  them  not  understood, 
the  tissues  seem  unable  to  produce  bony  union,  Ivut  return  to  the 
usual  process  of  heaimg  in  soft  structures,  and  unite  the  thinned 
and  pointed  fragments  by  eieatricia!  tissue,  or,  by  an  attempt  at  the 
production  of  a  joint,  or  pseudarthrosis,  in  which  there  appears  a 
capsule,  hokling  the  ends  together;  within  tliis  capsule  is  a  cavity 
containing  a  small  amount  of  senuii,  and  the  ends  of  the  frag- 
ments are  coveretl  with  an  imperfectly  developed  hyahne  cartilage. 
In  other  instances  the  fragments  are  simply  held  together  ])y  a  cord 
of  fibrous  tissue. 

The  time  required  for  ossification  to  begin  depends  on  the 
patient *s  general  condition  and  the  blood-supply  to  the  bone  in 
question  and  the  surrounchng  tissue.  In  bones  well  supphed  with 
blood  ossification  begins  by  the  sixth  or  seventh  day;  in  those 
poorly  supplied,  from  the  tenth  to  the  twelfth  day.  In  the  olfl  the 
healing  process  does  not  occur  as  readily  as  in  the  young.  How- 
ever, some  authorities  claim  that  ununited  fractures  are  seen  most 
frequently  during  the  fourth  decade  of  life.  Healing  of  fractures 
likewise  varies  in  time.  Small  1  )ones,  well  supplied  with  blood,  may 
heal  by  the  end  of  fifteen  or  twenty  days.  The  average  time  is 
from  a  month  to  six  weeks,  although  the  defimtive  callus  may  not 
fully  form  till  the  expiration  of  several  months. 

SKIN-GRAFTING 

Operations  that  leave  considtTalile  areas  of  tissue  imcovered  by 
int^^ument,  and  other  surgical  lesions  which  must  heal  by  second 
intention^  are  hastened  materially  by  emplo>inent  of  skin-grafts. 
The  amount  of  cicatricial  deformity  is  rethiced  to  the  minimum, 
and  in  ulcerative  processes  cure  may  be  seen  from  the  use  of  grafts, 
where  failure  or  extensive  tleformity  could  only  be  expected  with- 
out them. 

Skin-grafts  are  derived  from  the  individual  on  whom  they  are 
to  be  transplanted,  from  another  individual  of  the  same  species,  or 
from  an  indi\ddual  of  another  species.     In  the  first  instance,  they 
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are  called  autografts;  in  the  second,  heterograft^;  in  the  thirds 
zoografti^. 

Preparation  of  Field. — When  grafting  is  to  be  done  on  a  newly 
iiiadt*  wound  the  only  precaution?^  necessary  are  the  stoppage  of  all 
bleeding,  and  avoidance  of  contact  of  antiseptic  or  other  agents 
harmful  to  the  tis^es  with  the  wound  surface.  This  work  mu§t 
lie  iLseptir,  odt  antiseptic.  There  muBt  also  \ye  no  torn  iind  devn- 
talized  slireds  or  pieces  of  tissue  on  the  surface;  it  must  be  met^han- 
ically  anrl  iKH'tenoIogically  clean.  When  the  grafts  are  to  be  trans- 
lated to  a  gramihiting  surface,  all  infection  should  have  disappeareii, 
and  tlie  surface  should  be  covered  with  healthy  granulation  tissue 
imd  free  from  pus.     Absolute  freedom  from   inffrtioTi   l-  an  ini- 


¥1^.  3. — Denuded  yurfiirr  rrady 


Ijossihility  here  as  elsewhere,  and  in  many  cases^  if  one  waited  for 
perfect  iisep8is,  tht?  grafting  coulil  never  be  done;   practiciilly. 
therefore,  the  closest  approximation  to  the  ideal  must  suffice.    The 
field  is  prepared  as  for  jmy  other  operation;  if  the  grafts  are  to  res^t 
on  the  undbt orbed  surface  of  the  granulations ^  w^hich  may  suffice 
imless  they  are  too  uneven,  no  antiseptic  shall  l>c  ustnl^it  reduces 
the  chtmces  of  success.     If  the  surface  granulations  are  to  lie 
removed — the  better  plan— the  whole  surface  may  be  treated  with 
antiseptics,  just  as  in  preparation  of  the  skin.     Removal  of  the 
superficial  parts  of  the  granulation  surfaces  and  of  the  unevenness 
may  be  done  by  scraping  with  the  edge  of  a  knife,  l>y  cutting,  or  by 
the  use  of  a  brush  with  stiif,  small,  closely  set  bristles.     The  latter 
Is  far  the  easiest  and  readiest  method,  and,  in  case  it  is  used,  the 
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tincture  of  green  soap  an<i  water  in  contact  with  the  cells  does  little 
injur}'  if,  indeed,  any.  After  washing,  the  surface  should  be  rinsed 
\vilh  normal  salt  solution  and  the  bleeding  controlled  by  pressure 
and  hot  water,  but  not  hot  enough  to  devitalise  any  cells.  The 
bleeding  controlled,  and  the  surface  dry  and  clean  ami  smooth, 
the  grafts  may  be  placed  in  por^ition  according  to  the  method  used. 

Preparation  of  the  field  fron^  which  the  grafts  are  to  be  taken 
may  be  done  by  any  of  the  methods  for  asepticizing  the  skin.  Here, 
too,  care  must  be  taken  not  to  harm  the  skin  c(41s  by  vigorous 
ehemic  antiseptics,  and  such  as  have  been  used  should  be  thor- 
oughly washed  from  the  surface. 

In  grafting  very  large  areas  it  may  be  necessary  to  secure  hetero- 
grafts;  other  conditions  arise  which  make  this  the  more  feasil>le 


Fig.  4. — Cutting  graft.     Reverdin'a  plan. 

plan,  for  example,  the  presence  of  a  skin  disease  in  the  patient. 
Care  must  lie  used  in  selecting  the  donor  of  the  grafts,  especially  to 
avoid  the  transmission  of  sjphilis, 

Reverdin's  Method. — The  grafts  are  to  be  taken  from  a  well- 
iected  surface,  usually  the  front  of  the  thigh  or  the  back  of  the 
ater  surface  of  the  arm.  They  are  small  in  sis^e,  i  inch  in  diameter 
approximately,  and  consist  of  cuticle  and  a  small  thickness  of  the 
cutis;  they  are  cut  scarcely  deepenough  to  bleeil  at  most  more  than 
a  drop.     They  may  be  taken  mth  or  without  the  athninistration  of 


to  surface  of  the  woiiikI  or  ulror  and  placeil  carefully  where  desire 
press  down  gently  tind  gniird  ai^aiiLst  iiiver&ion  of  the  edges  of  the 
graft.     Sometim€\s  it  is  recomtnended  that  a  round  needle  or 
small  tenaculum  be  wtuck  into  the  upper  layers  of  the  skin  an< 
lifted  away  from  tJie  skin,  when  the  grafts  are  to  l>e  cut  l.>y  scissorsJ 
Tills  offers  no  ad%\^ntage  o%^er  the  use  of  forceps,  and  has  the  ob- 
jection of  allowing  the  graft,  after  cutting,  to  turn  easily'  on  its 
hold,  and  is  likely  to  result  in  some  of  them  being  applied  upside 


i 
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down,  unless  the  most  painstaking  care  be  observed^ — the  use  of 
8mooth  forceps  avoids  this  trouble  and  the  eonsefjiient  delay.  The 
grafts  may  he  placed  from  J  to  ^  inch  apart,  as  the  indi^iduai  opera- 
tor may  choose.  It  is  better  to  place  them  fairly  close  if  pcssilde, 
as  a  gootUy  percentage  is  often  lost.  The  value  of  a  ver>'  few  such 
grafts  must  not  be  underestimated^  however,  as  they  spread  over 
considerable  areas,  and  are  valuable  even  when  no  more  than  a 
^mlf-dozen  live. 

^H  After  the  grafts  are  in  position  the  surface  may  be  treated  in 
^Ke  of  tw^o  wayst  namely^  by  placing  a  dressing  in  immediate  con- 
tact with  the  surface,  or  by  dressmg  in  such  maimer  that  nothing 
touches  the  graftetl  area.  Tlie  former  is  carried  out  by  applying 
strips  of  silver  foil  or  gutta-percha  tissue,  aseptic  but  not  anti- 
septic; these  strips  are  cut  narrow,  }  to  f  inch  wide,  owing  to  the 
size  of  the  ulcer,  and  long  enough  to  extend  on  to  the  healthy  sur- 
rounding skin  at  each  end.     They  are  applied  imbricated,  each 


^^  Fig.  b.— Perforated  dressing  lor  covering  skm-grafta, 

Overlapping  the  preceding  one^  so  jis  to  allow  escape  of  surface  dis- 
chju^es  into  the  overlying  dressing.     If  a  single  sheet  of  material 
be  used  for  covering,  it  must  be  perforated  at  nnmy  points  with 
small  apertures.     The  dressing  applied  must  not  be  bound  tightly 
enough  to  interfere  with  circulation;  the  looser  the  dressing,  pro- 
vided it  is  not  loose  enough  to  slip  and  dislodge  the  grafts,  the 
better  will  he  the  results.     Another  item  of  importance  is  that 
bulky,  hot  dressings  should  not  be  used,  as  an  excessive  retention 
M^beat  will  increase  the  number  of  grafts  failing  to  take, 
^^  The  second  method  of  dressing  is  preferaljle  when  feasible.     A 
"  frame  is  to  l>e  used  in  such  maimer  that  the  dressings  cfo  not  touch 
the  surface.     The  frame  is  fastened  above  imd  l>elow  the  wound, 
or  on  all  sides,  and  the  dressings  applied  over  this  s<:»  that  protection 
ventilation  will  be  good,  and  in  sufficient  quantity  to  protect 
insl  the  small  amount  of  discharge.     It  is  similar  to  a  vaccina- 
shield  only  on  a  larger  scale. 


-Placing  a  Thiersch  Rraft. 

^UUing  the  Grafts. — The  knifr  unecl  should  he  verj^  sharp  and  not 

TOUowgroimd — a  razor,  a  eat  tin,  a  long  bi^touo'?  or  an  amputating 

™^  mW  ser\'e  the  purp<ise  very  well;  better  satisfaction  will  he 

™W  if  the  bla<le  is  fixed  immovably  to  the  hanflle.     The  ehief  ol>- 

J<^tion  to  using  an  ordinary  raJ5or  is  the  difficulty  arising  from  the 
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movable  handle.  The  skin  from  which  the  grafts  are  cut,  usually 
the  anterior  surface  of  the  thigh  or  the  outer,  anterior,  or  posterior 
surface  of  the  arm,  must  be  sterilized  and  shaved  unless  the  hair 
be  rudimentar>\  The  skin  is  now  rendered  tense  by  skin  hooks 
placed  at  each  extremity  of  the  surface  from  which  the  grafts  are 
to  be  cut,  or  by  holding  the  skin  taut  with  the  hands  or  by  other 
device.  As  the  cutting  is  done  the  graft  folds  itself  on  the  surface 
of  the  knife  if  the  blade  is  broad  enough,  and  may  be  transferred 
directly  to  the  surface  to  be  covered.  This  process  will  be  re- 
peated until  enough  cutis  is  obtained  to  cover  the  whole  area. 

Placing  the  Grafts, — The  surface  of  the  wound  or  ulcer  must  be 
prepared  just  as  described  in  Reverdin's  method,  all  oozing  checked, 
and  all  clots  removed  from  the  scraped  surface.  If  bichlorid  of 
mercury  is  used  it  must  be  followed  by  abundant  irrigation  with 
warm  salt  water  solution;  it  will  hardly  be  necessary  to  use  anti- 
septics on  the  granulating  surface,  as,  if  the  infection  present  be 
sufficient  to  demand  it,  it  will  be  time  well  spent  to  combat  the 
infection  a  few  days  longer  before  grafting.  It  requires  but  little 
judgment  to  understand  that  infection  of  the  surface  will  cause 
disintegration  of  the  clotted  serum  which  forms  between  the  graft 
and  the  surface  it  covers,  just  as  the  mechanical  bond  of  union  of 
wounds  healing  by  first  intention  is  destroyed  by  infection,  and  the 
grafts  die.  If  any  accumulation  of  fluid  is  noticed  lifting  some 
parts  of  the  grafts  up  from  the  surface,  it  must  be  gently  pressed 
out,  so  that  they  may  lie  in  closest  contact  with  the  subjacent 
structures. 

The  grafts  are  to  be  placed  so  that  they  overlap  the  edge  of  the 
surface  surrounding  the  wound  or  ulcer;  they  must  be  placed  exactly 
in  contact  with  each  other  along  their  edges,  or  they  may  slightly 
overlap ;  every  ])recaution  is  taken  to  prevent  their  edges  from  curl- 
ing under,  as  no  ''take''  will  be  had  at  such  points.  This  tendency 
to  curl  under  is  the  chief  objection  to  running  the  grafts  through  a 
normal  salt  solution  at  or  slightly  above  body  temperature, 
although  this  immersion  in  the  solution  does  not  interfere  with  the 
vitality  of  the  flaps  or  the  success  of  the  work.  It  even  becomes 
necessary  to  use  the  salt  solution  in  those  cases  where  work  is  done 
with  unskilled  assistants,  and  where,  owing  to  the  location  of  the 
ulcer,  direct  transfer  of  autogenous  flaps  cannot  be  done. 

During  the  cutting  of  heterogenous  grafts  the  donor  should  be 
anesthetized,  preferably  with  nitrous  oxid. 

Dressings. — The  dressings  most  useful  here  are  the  same  as 
those  described  under  Reverdin's  method.  However,  failure  to 
have  the  necessary  material  at  hand  should  not  deter  one  from 
utilizing  this  method,  as  most  satisfactory  work  may  be  done  by 
applying  fluff'ed  iodoform  or  plain  gauze,  which  is  to  be  strapped 
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down  \^ith  adhesive  phister  to  prevent  gliding,  and  then  covered 
with  adequate  quantities  of  gauze  or  cotton  and  bandagefl  in. 
Thi^  point  must  be  rememliered,  namely^  that  too  e^rly  change  of 
the  gauze  l>ing  next  to  the  grafts  entlangers  success;  this  gauze, 
therefore,  Iving  under  the  adhesive  straps  should  not  be  removed 
until  the  expiration  of  seven  to  twelve  days,  and  then  cautiously 
after  throughly  saturating  with  sah  solution.  Of  course,  if  local 
or  constitutional  conditions  demand  their  removal,  the  possible 
sacrifice  of  the  grafts  must  be  accepted, 

Wolfe's  Method.— As  Reverdin*s  method  utilized  only  small 
bit^  of  skin  from  the  surface,  and  Thiersch's  method  large  fjieces  of 
cuticle,  so  Wolfe's  method  emplo>^s  the  whole  thickness  of  the  skin 
cut  in  such  shape  and  of  such  size  that  it  will  fit  as  accurately  as 
possible  the  area  to  be  covered,  Tlie  same  antiseptic  and  aseptic 
['  precautions  are  to  be  used  here  as  in  the  preceding  two.  The  same 
preparation  of  the  granulating  surface  is  to  be  tione  and  the  hemor- 
rhage must  be  controlled  absolutely.  The  additional  provision 
of  rendering  the  edges  of  the  ulcer  or  wound  vertical  and  smooth 
should  be  made  to  prevent  tmevenness  at  tlie  lx)rder  of  contact. 
The  graft  is  to  be  cut  somewhat  larger  than  the  area  to  Im  covered, 
for  contraction  of  the  graft  will  reduce  it  to  two-thirds  or  three- 
foiu'ths  its  size  before  excision.  Only  the  skin  is  to  be  taken;  sub- 
cutaneous fat  and  fascia  are  not  desirable,  and  if  abundantly  pres- 
[  ent  will  be  the  cause  of  failure.  The  utmost  care  must  l>e  exercised 
I  not  to  bruise  the  skin  during  preparation,  iuid  the  gentlest  dissec- 
tion possible  to  avoid  injury  during  excision  of  the  graft. 

Wolfe's   metliod   offers   much    less   chance   of   success   than 

Thiersch's  or  Reverdin's  method;  but  when  circumstances  arise 

such  that  the  contraction  which  comes  to  a  eertain  extent  with  the 

above-named  methods  would  interfere  either  with  the  cosmetic 

rf^sult  or  more  especially  with  the  practical  usefidness  of  the  part, 

as  in  caaes  where  the  skin  has  been  lost  from  the  palm  of  the  hand 

or  the  sole  of  the  foot,  then  Wolfe's  method  deserves  trial,  and 

repetition  of  it  if  necessary.     Tlie  edges  may  be  sutured  to  the 

I      surrounding  skin  or  may  be  heUl  in  place  l>y  gt^ntie  uniform  pres- 

L     eure.     It  camiot  he  too  strongly  emphasized  that  lieavy  pressure 

■   told  gliding  of  the  grafts  are  certain  to  preclude  union, 

"  Krame'ii  Method. — Ant^ther  method  makes  use  of  the  total 

[     thickness  of  the  skin.     The  avoidance  of  injury,  the  careful  dis- 

^pection,  the  use  of  no  sulicutaneous  tissue,  and  the  vertical  section 

r    of  the  skin  surrounding  the  site  of  grafting  hokl  as  in  Wolfe's 

I      method;  here,  however,  tlie  skin  is  cut  in  long  narrow  strips  from 

the  thigh,  back,  or  arm,  anil  allows  easier  closure  of  the  wound. 

These  strips  are  placed  side  by  side  until  the  Irreach  is  covered. 

They  are  not  sewn,  but,  if  successful,  soon  adhere  at  their  adjacent 
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borders*  In  both  the  Wolfe  and  the  Krauze  method  the  graft 
becomes  cyanotic  luid  loses  its  epidermis.  As  the  circulation  is 
established  they  gradyally  assume  their  normal  color.  Infection 
renders  either  of  these  methods  fruitless.  Great  care  should  be 
ejcercised  not  to  bruise  the  skin  during  preparation,  and  the 
gentlest  dissection  possible  must  be  done  to  avoid  injury  during 
excision  of  the  graft. 

BONE-GRAFTmG   OR  TRANSPLANTATION 

Besides  skin-grafting,  the  most  useful  xmd  most  w*idely  up- J 
pUeable  tnmsplantation  of  tissue  is  that  of  bone,  which  is  done ' 
replace  deficient  bone  or  to  estabhsh  bony  tissue  where  it  is  entirely] 
wanting. 

The  sources  of  l>oiit^grafts  may  be  the  patient's  oAvn  tissue,! 
the  amputated  or  excised  bone  of  other  human  subjects,  or  of  the] 
lower  animals.     The  grafts  may  be  used  in  the  form  of  a  number  1 


Fig,  10,— Tibia  from  which  a  bont^gmft  hiis  hnm  rut .  , 

of  small  pieces^  bone-olups,  or  as  a  single  specimen  of  sufficient 
size.     They  may  be  used  fresh  or  drie<i,  and  with  or  \^ithout 
previous  sterilization  by  boiling,  but  they  must  l)e  aseptic.     They  I 
may  be  placed  in  position  at  the  time  the  defect  is  made:  if  the] 


Fig,  IL — Bone-grafting. 


bacterial  conditions  are  favorablet  this  is  the  better  course:  if  not, 
then  at  some  suitaljle  subsequent  sitting.  They  may  Ije  used  to 
replace  the  whole  thickness  of  bones,  as,  for  example,  the  tibia 
after  resection,  or  they  may  only  fill  out  a  partial  defect.  They 
may  be  held  in  position  by  nailing  ^vith  ivor>^  pegs,  such  as  are  used 
in  the  immobilization  of  fractures,  or  held  by  the  tissues,  if  the 


s  If  the  m 
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bone  continuity  has  not  beeii  interrupted,  by  the  mechanical  de- 
vices useful  in  the  treatment  of  fracturei5,  or  the  graft  may  be  set 
in  a  socket  in  the  fragment  at  each  enti. 

The  success  of  lx)ne-Krafting  depentis  on  the  perfect  eleiinliness 
of  technic;  it  is  the  proccBS  of  healing  by  l)lood-clot  in  which  the 
sterile  bone  is  to  become  encysted,  and  failure  of  a.sepsis  will  pro- 
duce the  same  clinical  manifestations  as  those  seen  in  necrosis  of 


Fip.  13.— BoBi'-(2;raftiiig. 

bone  and  the  same  pathologic  result,  namely,  destruction  of  the 
included  portion  of  dead  bone. 

The  process  of  repair  of  defective  lx>ne  is  utterly  unlike  that  of 
akin-grafting — in  the  latter  the  graft  lives  and  grows;  in  the  former 
the  graft  may  be  dead  to  begin  with  or,  if  not  dead,  it  may  die,*  and 
is  dealt  T?^ith  b^'  the  tissues  as  any  other  foreign  substance  buried 
in  them,  by  Ijcing  absorbe<i  as  much  as  possible,  ami  by  l>eing  sur- 
rounded and  penetrated  by  the  tissue  formation.  The  earthy 
nmteriab  however,  remains,  and  serves  a^  a  framework  of  the  new 


bone  to  be  built  on  the  ruins  of  the  old.  The  presence  of  sucli 
earthy  material  stimulates  the  deposit  of  similar  new  material  and 
assures  the  formation  of  bone  instead  of  the  usual  cicatrix. 

The  length  of  time  refjuisite  for  completion  of  the  process 
depends,  necessarily,  on  the  size  of  the  fragments  and  the  activity 
of  the  process;  it  is  more  rapid  when  fresh  bone  is  transplanted  than 
in  the  cases  where  dried  bone  is  used;  likewise,  it  is  more  rapid 
when  periosteum  can  be  brought  to  cover  the  grafts  more  or  less 

»  There  can  be  no  doubt  that  some  bone-gmft^  do  not  lose  their  vitality 
^together 
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completely,  or  when  the  graft  carries  its  own  periosteum  and  mar- 
row. The  time  required  for  immobilization  should  be  governed  by 
the  rules  for  fractures  at  the  point  under  treatment  and  should  be 
even  longer. 

In  defects  due  to  various  diseases  affecting  tTie  bones  destruc- 
tively, such  as  osteomyelitis  and  caries,  and  in  those  where  resec- 
tion of  the  bone  has  become  necessary  as  a  result  of  tumor  for- 
mation, the  results  obtained  from  bone  transplantation  are  very 
satisfactor>\ 

Mucous  Membrane. — Transplantation  of  mucous  membrane, 
very  similar  in  the  entire  details  to  skin-grafting,  but  requiring 
much  more  delicate  work,  is  useful,  especially  in  eye  sui^ery.  The 
grafts  are  obtained  from  lower  animals,  usually  the  rabbit. 

Grafting  of  Other  Tissues. — Transplantation  of  muscles,  ten- 
dons, and  nerves  has  usually  a  different  meaning  from  the  appli- 
cation of  the  term  as  used  above.  In  these,  the  suturing  of  a  ten- 
don, nerve,  or  muscle  to  a  new  attachment  is  done  without  severing 
it  from  its  vital  connections  in  the  body.  Thus,  a  tendon  may  be 
transferred  from  a  posterior  to  an  anterior  insertion,  fimd  the  muscle 
be  thus  converted  from  a  flexor  into  an  extensor;  or  a  nerve  that 
supplied  a  certain  group  of  muscles  be  severed  fimd  united  to  the 
distal  portion  of  one  whose  center  has  failed,  and  a  sacrifice  of  the 
first  group  be  made  to  re-establish  function  in  the  more  important 
group;  however,  tendons  and  nerves  may  be  easily  and  success- 
fully transplanted  to  fill  out  the  spaces  left  by  destruction  of  these 
tissues.  Fascia  is  also  transplanted  with  the  most  flattering  suc- 
cess, as  may  be  illustrated  by  the  transplantation  of  the  dense  fascia 
of  the  outer  surface  of  the  thigh  to  correct  defects  in  cases  of  hernia. 
Blood-vessels  may  be  grafted  with  success,  thanks  to  the  recent 
investigations  of  vascular  surger>',  by  suturing  a  segment  between 
the  severed  ends  of  an  injured  vessel,  and  the  thyroid  gland  may, 
with  some  degeee  of  success,  be  transplanted  into  the  body  of 
patients  suffering  from  h>'pothyroidism.  So  far  it  seems  impossible 
to  make  the  engrafted  gland  continue  its  function  indefinitely. 

Various  other  materials  are  used  in  the  correction  of  bodily 
defects,  but  they  depend  for  their  efficacy  on  a  permanent  mechan- 
ical support,  and  in  no  way  are  replaced  by  living  tissue,  remaining 
as  encysted  foreign  bodies,  subject  to  the  dangers  of  such. 

Transplantation  of  entire  organs,  such  as  kidneys,  has  been 
performed  experimentally,  but  has  as  yet  assumed  no  practical 
value,  for,  while  a  more  or  less  perfect  function  may  be  established 
and  maintained  for  a  time,  failure  comes  after  a  few  months  and 
atrophy  and  loss  of  the  engrafted  organ  follows. 


CHAPTER  IV 


INFLAMMATION 
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Definition* — Inflammation  is  the  response  of  living  tissue 
through  the  blood-vessels  imd  the  blood  to  an  irritant,  by  means 
of  which  an  attempt  i:^  made  to  remove  that  irritant,  to  limit  its 
spread  or  action,  and  to  repair  the  damage  done  by  it. 

It  can  Ije  seen  by  close  study  of  the  above  definition  that  the 
inflammatory-  process,  instead  of  lieing  a  thsea^^ed  condition,  is  an 
effort  called  forth  by  adequate  cause  for  the  purpose  of  correction 
of  defects  produced,  or  the  prevention  of  lesioiLs  that  would  of 
necessity  follow  if  no  interv^ention  were  made.  It  is  a  curative,  a 
reparative  process,  and  must  be  looked  upon  as  such,  both  from  the 
standpoint  of  pathology-  and  therapy »  the  real  disease  Ijcing  the 
irritant.  The  definition  above  does  not  embrace  the  secondary 
ports  playeil  by  the  nervous  system  or  by  the  various  tissues  in 
which  the  process  may  appear;  these  facts  will  be  developei!  as  we 
proceetL 

The  nature  of  the  irritant  active  in  the  pro<luction  of  inflamma- 
tion is  usually  chemic,  and  may  be  either  an  organic  compound, 
which  is  practically  always  the  case,  or  inorganic.  If  non-chemic 
agents  ser\^e  as  the  cause  of  inflanmiation,  it  can  scarcely  he  con- 
sidered as  being  more  than  the  healing  process. 

Termination  **Itis." — The  termination  'itis"  is  used  in  medical 
literature  to  signify  inflammation,  the  structure  affected  by  the 
process  being  indicated  hv  the  won]  to  which  "itis**  is  appended. 
This  termination  is  suffixed  to  the  names  of  tissues,  and  theu 
signifies  inflammation  of  those  tissues  without  reference  to  the 
part  of  the  body  so  affected.  So  adenitis  signifies  inflammation  of 
lymph-nodes;  myositis,  inflammation  of  muscles;  osteitis,  inflam- 
mation of  Ijone:  cellulitis,  inflammation  of  cellular  or  cormective 
tissue:  with  no  reference  in  either  instance  to  the  particular  nodes, 
muscles,  or  connective  tissue  affected. 

*'Itis'*  is  similarly  appended  as  a  suffix  to  the  names  of  organs 
or  other  anatomic  entities,  as  appendicitis,  inflammation  of  the 
vermiform  appenilix;  hepatitis,  inflammation  of  the  liver;  vaginitis, 
inflammation  o(  the  vagina;  stomatitis,  cystitis,  nephritis^  and  so 
on.  But  here  ni>  indication  is  given  of  the  particular  part  or  tissue 
of  these  structures  involved,  unless  further  specified. 

Tenns.~-It  is  wise  here  to  give  a  number  of  terras,  used  as 
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descriptive  of  the  inflammatory  process,  as  they  are  employed  in 
medical  parlance.  They  are  classified  into  groups  for  convenience 
of  study,  but  must  not  be  considered  as  a  classification  of  the  in- 
flammatory processes,  since  many  of  these  terms  might  with  pro- 
priety be  applied  to  the  same  condition  at  one  time,  and  since  some 
of  them  are  of  questionable  propriety. 

Relative  to  Cause. — (1)  Infective.  This  term  denotes  an  in- 
flammatory process,  the  cause  of  which  is  an  infection  with  at  least 
one  species  of  pathogenic  bacteria.  The  term  has  additional  sig- 
nificance, in  that  the  inflammatory  process  may  be  induced  in  other 
tissues  by  accidental  transfer  of  the  bacteria  producing  it. 

(2)  Traumatic  inflammation  signifies  that  trauma,  or  injur>', 
is  the  cause  of  the  condition.  Trauma  is  usually  accepted  as  only 
the  predisposing  cause,  yet,  since  the  injur>'  so  reduces  the  vitality 
of  the  tissues  as  to  render  them  more  easily  susceptible  to  bacterial 
ravages,  the  term  is  admissible  if  thus  understood. 

(3)  S>Tnpathetic  inflammation  is  used  to  indicate  that  a  cause 
of  inflammation  may  be  found  in  the  nerve-supply  of  the  part. 
Irritation  of  the  periphery  of  a  nerve  may  so  affect  another  tissue, 
supplied  by  a  different  branch  of  the  nerve,  or  by  a  nerve  whose 
center  is  in  close  functional  relation  to  its  own,  as  to  predispose  to  or 
produce  an  inflammation  of  the  structures  supplied  by  the  second 
branch  or  nerve.  The  most  notable  example  of  this  is  sympathetic 
ophthalmia. 

(4)  Neuropathic  inflammation,  closely  allied  to  sympathetic, 
means  that  from  some  disturbance  of  innervation,  whether  it  arises 
from  central  or  peripheral  causes,  a  reduction  of  the  vitality  of  a 
part  may  arise  to  the  extent  of  favoring  the  least  exciting  cause. 

(5)  Hypostatic  inflammation  is  produced  by  the  accumulation 
of  blood  in  a  part  due  to  its  dependent  position  and  the  inability 
of  the  heart  to  drive  the  blood  actively  through  it;  this  stagnation 
of  blood  is  nothing  more  than  a  passive  congestion;  the  failure  to 
get  a  proper  supply  of  blood  reduces  the  resistance  of  the  tissues 
and  they  are  then  easily  attacked. 

Relative  to  Duration. — (1)  Acute  inflammation  signifies  that  the 
process  has  arisen  within  a  short  period  of  time,  a  few  hours  or 
days,  and  usually  runs  a  short  course,  and  subsides  within  a  few 
days  or  a  few  weeks  at  most,  unless  it  becomes  either  subacute  or 
chronic. 

(2)  Fulminating  inflammatory  processes  may  be  described  as 
very  rapid  in  development  and  violent  in  activity.  The  develop- 
ment of  this  type  occupies  usually  only  a  few  hours.  It  is  hyper- 
acute. 

(3)  Chronic  inflammation  means  one  of  long  duration.  It  may 
have  originated  as  an  acute  process  and  become  chronic,  or  it  may 


INFLAUMATION 


93 


I 


be  of  such  nature  at  the  beginning  that  its  chronicity  is  recognized 
then.  It  lasts  for  oionths  or  years.  The  symptoms  and  signs  are 
usually  less  marked  than  in  acute.  It  is  not  imusual  to  see  acute 
exacerbations  of  chronic  inflaniniator>"  processes;  this  is  due  to 
trauma,  or  other  accident,  or  to  secondary  infection. 

(4)  Subacute  is  sometimes  used  to  signify  an  inflammation  in- 
termediate between  acute  and  chronic. 

Relative  to  Activity. — (l)  Sthenic  inflanmiation  is  a  very  active 
process^  witii  marketl  local  and  constitutional  symptoms.  It  is 
the  t>7>e  seen  in  robust,  vigorous  individuals,  and  may  be  said  to 
l>e  an  excessive  reaction  to  the  poison  invading  the  Ixjdy.  A 
good  example  is  lobar  pneumonia  as  it  appears  in  strong  and  vigor- 
ous men,  wdtii  high  temperature  and  slow,  full,  l>ounding  pulse. 

(2)  Asthenic  inflammation  is  the  ver>'  opposite  of  the  latter. 
It  occurs  in  those  whose  bodily  'v^gor  is  unequal  to  the  demands, 
and  in  those  who  are  overwhelmed  by  the  poisons  aljsorbed  and 
whose  symptoms,  while  less  marked,  are  often  more  alarming. 
In  this  t>'pe  there  is  usually  a  lowered  temperature  and  a  rapid, 
feeble  pulse.     The  term  asthenic  conveys  the  idea  of  exhaustion. 

Relative  to  the  Tiffsue  Inmlved. — (1)  Parenchymatous  inflamma- 
tion attacks  the  functionating  cells  of  an  organ,  the  parenchyma. 
The  chief  vjduc  of  this  distinction  lies  in  the  fact  that  if  the 
parenchyma  of  vital  orgaiLs  be  attacked  l>y  an  inflammatory  proc- 
ess, their  failure  to  functionate  for  a  time  may  produce  grave  or 
even  fatal  results.  An  illustration  of  parenchjTnatous  inflamma- 
tion is  acute  parenchymatous  nephritis. 

(2)  Interstitial  inflammation  signifies  that  the  coimective  tissue 
of  an  organ  is  attacked.     Illustration,  interstitial  nephritis. 

(3)  Diffuse  inflanunation,  while  used  loosely,  has  the  special 
icance»  as  applied  to  organs,  of  infiannnation  of  the  total 
fcure,  embracing,  therefore,  both  the  parenchwia  and  the 

connective-tissue  framework.  The  term  is  also  loosely  employed 
to  signify  a  i^idely  spread  inflammation,  a.s  of  the  skin  or  perito- 
neum. 

(4)  Serous  inflammation  means  that  affecting  any  serous  mem- 
brane. 

(5)  Catarrhal  inflammation.  Catarrh  is  inflammation  of  the 
mucous  membrane.  It  is  not  different  from  the  inflammatory 
prcx'css  elsewhere,  except  for  the  structure  attacked.  The  char- 
a<.»teristic  gi\dng  it  the  name  is  the  free  discharge  of  mucus  or 
mucopus. 

Relative  to  the  Product.— (I)  Plastic,  adhesive^  fibrinous,  or 
fibrinopla^tic  inflammation  always  occurs  on  a  serous  surface  and 
is  characterized  by  the  deposit  of  fibrin.  This  fibrin  may  simply 
cover  the  surface  as  a  false  membrane^  or,  if  two  surfaces  lie  in 
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contact,  it  seals  them  together,  forming  an  additional  barrier 
to  the  advance  of  the  causative  infection,  and  preventing  a  free 
escape  of  infected  fluids  from  the  primary  focus  into  the  surroxmd- 
ing  cavity;  it  thus  becomes  the  chief  means  of  early  limitation  of  an 
infection  in  serous  cavities,  especially  in  the  peritoneum.  If  the 
inflammatory  process  is  very  rapid  there  is  often  no  evidence  of 
fibrin  deposit  and  unlimited  spread  of  the  infection  is  possible. 
The  fibrinous  deposit  is  usually  largely  or  entirely  disposed  of  if 
the  offending  organ  is  properly  dealt  with  early;  if  not,  it  later  be- 
comes organized  into  fibrous  tissue  -and  remains  permanently, 
capable  of  later  disturbance  by  interfering  with  peristalsis  or  pro- 
ducing intestinal  obstruction,  or  causing  malposition  of  viscera  in 
the  abdomen,  fixation  of  the  lung,  and  limitation  of  the  breathing 
capacity  in  the  pleura,  or  ankylosis  in  the  joints. 

Plastic  deposits  invariably  follow  drainage  of  the  abdominal 
cavity,  whether  infection  is  present  or  not,  but  they  are  usually 
absorbed. 

(2)  Purulent  or  suppurative  inflammatory  processes  are  those 
in  which  pus  is  produced.  They  may  be  manifestly  suppurative 
in  certain  instances,  while  in  others  it  may  require  the  utmost 
vigilance  to  determine  this  point. 

(3)  Croupous  or  diphtheric  inflammation  is  an  inflammatory 
process  attacking  mucous  membranes,  on  the  surface  of  which  a 
false  membrane  of  a  fibrinous  nature  is  deposited.  This  membrane 
may  be  separated  from  the  mucous  surface  on  which  it  forms,  or 
may  become  dislodged  in  the  course  of  the  disease  causing  it,  and 
give  trouble.  Croupous  inflammation  is  found  more  often  affect- 
ing the  pharynx,  the  upper  air-passages,  and  the  larynx  and  trachea. 
Pathologically,  no  important  distinction  can  be  made  between 
croupous  and  diphtheric  membranes,  although  a  constantly  di- 
minishing number  of  physicians  claim  a  clinical  distinction,  in 
that  the  membrane  of  a  croupous  inflammation  may  be  separated 
from  the  underlying  mucous  membrane,  leaving  the  latter  intact, 
while  the  membrane  of  a  diphtheric  inflammation  cannot  be 
removed  without  taking  with  it  the  upper  layers  of  the  mucous 
membrane  which  were  incorporated  during  the  period  of  formation 
of  the  false  membrane,  and  thus  the  mucous  surface  is  left  raw  and 
bleeding.  The  difference  is  considered  chimeric  by  pathologists, 
and  may  be  dismissed  as  useless,  either  in  a  clinical  or  pathologic 
way. 

(4)  Gangrenous  inflammation  is  sometimes  loosely  used  to 
signify  an  inflammatory  process  which  has  terminated  in  the  death 
of  more  or  less  tissue,  and  is  of  value  only  because  it  indicates  that 
the  process  is  violent,  as  in  fulminating  processes,  or  that  the 
resistance  is  poor,  as  seen  in  asthenic  cases. 


(5)  Proliferative  iiiflaiiimatioii  inclicak^s  that  new  tissue  has 
formed,  or  is  forming,  a^  a  result  of  chronic  inflammatory^  changes. 
This  may  easily  result  from  plaistic  processes,  in  wliich  the  fibrin- 
ous exudate  is  maintained  until  its  organization  into  filvrous  tissue 
and  permanent  adhesions  made  up  of  living  comiective  tissue  result. 
Proliferative  inflammation  is  found  in  chronic  interstitial  nephritis, 
and  the  new-formed  connective-tissue  contracting  causes  the  kidney 
to  become  smaller  in  size,  anil  thus  sacrifices  the  functionating 
portion  to  the  proliferative  results  of  an  old  inflanunation.  So, 
again,  this  tjT>e  may  be  seen  affecting  joints  which  have  long  been 
inflamed  and  maintained  immobile  by  virtue  of  the  disease,  or  as  a 
plan  of  treatment,  and  ankylosis  be  established  by  the  new  tissue. 
This  may  be  illustrated  again  in  the  cfl*ects  of  inflammation  on 
bone  and  bone-producing  eel  is,  only  here  the  new  tissue  is  osseous, 
and  a  bone  whose  periosteum  has  been  long  inflamed  may  more  thtm 
double  its  diameter, 

(6)  Moist  infi^mnnation  is  seen  on  mucous  surfaces  and  indi- 
cates simply  that  there  is  a  tUscljarge,  watery,  mucous,  or  muco- 
purulent in  character. 

(7)  Dry  inflammation  indicates  that  there  is  no  discharge^  aufl 
has  reference  to  the  mucous  meml>rane  as  the  antithesis  of  moist 
inflammation. 

(8)  Hemorrhagic,  in  which  there  is  a  tendency  to  bleed,  as  in 
acute  pancreatitis. 

Relative  to  the  Course, — (1)  Healthy  inflammation  indicates 
that  the  inflammatory'  process  is  running  a  satisfactory^  course  to 
recover^'.  The  tcTm  is  ill-axlvised  and  but  little  used,  since  the 
ver>^  presence  of  inflammation  would  suggest  disease  rather  than 
otherwise, 

(2)  Unhealthy  inflammation  is  one  running  an  unsatisfactory 
course  and  shoi^ing  signs  of  evil  ten<leneies. 

(3)  Latent  inflammation  is  one  wliich  has  run  its  course  \^ithout 
sufBcient  clinical  evidence  to  warrant  a  correct  diagnosis,  and  per- 
haps has  caused  little  or  no  inconvenience  to  its  host.  Such  in- 
flammator>'  processes  often  nm  on  imtil  the  hope  of  cure  is  lost 
l>efore  an  attempt  is  made  to  learn  the  cause  of  trouble.  They  are 
usually  chronic,  tmd  Bacillus  tuberculosis  stands  at  the  head  of  the 
li?t  as  the  cause  of  them. 

Etiology  of  Inflammation. — The  causes  of  inflammatory^  changes, 
vherever  tliey  may  occur,  are  verv^  definite,  though  they  may  not 
be  patent  in  a  specific  case.  They  are  sid>diviiieil  into  predis- 
IKising  and  exciting.  It  is  appropriate  here  to  make  it  clear  that 
the  predisposing  causes  caimot  of  themselves  excite  a  true  inflam- 
mation; that  the  exciting  causes  may  be  present,  and  fail  to  pro- 
duce inflammation  unless  the  predisposing  causes  have  first  pre- 
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pared  the  way;  finally,  that  the  exciting  causes  may  be  in  cert^n 
instances  so  potent  to  produce  inflammation  as  never  to  fail, 
whether  a  single  predisposing  factor  has  been  present  or  not. 

Predisposing  Causes, — This  embraces  all  factors  that  reduce  the 
resistive  powers  of  the  body  to  onslaughts  from  agencies  which 
demand  an  inflammation  for  their  relief  or  removal.  These 
predisposing  factors  may  pertain  to  the  whole  body  or  to  some 
organ  or  part  which  is  influenced  deleteriously,  while  the  body  as 
a  whole  may  remain  free  from  their  influence. 

(1)  Deficiency  in  the  Quantity  of  Blood  {Oligemia), — ^Whatever 
may  be  the  nature  of  the  cause  that  reduces  the  total  quantity  of 
blood  in  the  body  sufficiently  to  make  an  impression  on  the  func- 
tion of  any  or  all  the  component  structures,  the  blood  becomes  less 
efficient  along  the  lines  of  antibacterial  resistance,  and,  by  so  doing, 
makes  easier  the  invasion  of  the  tissues  by  the  exciting  causes  of 
inflammation.  This  may  be  a  general  anemia  resulting  from  hem- 
orrhage, as  is  seen  in  cases  of  tuberculosis  pulmonalis,  in  post- 
partum hemorrhage  or  any  blee<:ling  from  any  surgical  condition, 
such  as  traumatism,  postoperative  bleeding,  or  that  from  ulcerated 
malignant  tumors.  The  cause  or  source  of  the  hemorrhage  is 
non-essential;  the  important  fact  is  that  hemorrhage  shall  have 
occurred  in  extensive  quantity. 

Deficiency  in  the  quantity  of  blood  is  also  a  result  of  prolonged 
and  exhaustive  diseases,  as  typhoid  fever  independent  of  hemor- 
rhage, or  in  tul)erculosis  and  syphilis  if  improperly  treated.  The 
failure  of  the  blood-making  organs  to  manufacture  it  in  keeping 
with  the  demand  results,  by  slow  stages,  in  the  same  reduction  of 
the  volume  of  blood  as  hemorrhage  does  in  a  brief  period. 

The  reduction  in  the  quantity  of  blood  may  be  purely  a  local 
matter,  and  serve  the  same  end  for  the  part  concerned  as  if  the 
total  volume  of  blood  were  reduced  to  the  same  degree.  This 
local  condition,  in  its  l>rpad  sense,  means  that  an  insufficient 
quantity  of  blood  is  circulating  through  the  vessels  of  the  part, 
whether  from  arterial  obstruction,  which  does  not  permit  the 
blood  to  pass,  and  leaves  the  vessels  distal  to  the  obstruction 
incompletely  filled  or  filled  only  as  an  inadequate  collateral  cir- 
culation may  afford,  or  from  a  venous  obstruction,  which,  while 
it  keeps  the  vessels  overdistended  continuously^  yet  does  not 
permit  the  blood  to  return  to  the  heart  and  lungs  with  sufficient 
rapidity  to  maintain  its  normal  state.  Both  factors  can  be  opera- 
tive at  the  same  time. 

Obstruction  to  the  circulation  is  especially  due  to  the  pressure 
of  tumors  on  the  vessels,  to  thrombus  and  embolus,  and  to  ligar 
tures  applied  in  continuity.  Thrombi  are  produced  avoidably 
by  injur>^  to  the  veins  during  operation  or  by  undue  traction  on 
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them,  especially  in  the  abdoiuinai  cavity,  and  by  improper  post- 
operative treatment  of  surgical  eases,  especially  if  thai  surgery 
is  done  in  the  pelvis.  Ligatures  applied  to  veins  or  arteries  must  be 
so  p!aee<l  if  possible  to  allow  the  best  collateral  circulation,  and 
ought  to  be  applieil  with  the  least  possible  separation  of  the 
vascular  sheaths  from  the  vesi^els  and  consequent  rupture  of  the  vasa 
vasorum.  This  observation  is  especially  important  when  it  is  nec- 
essary to  place  the  ligature  close  to  an  imi^tortant  collateral  branch. 

Tniuniatisui,  aside  from  the  rcducwl  resistance  consequent 
upon  it,  rt^f luces  the  circulation  t!irough  the  injurcf!  tissue  in  pro- 
portion to  its  intensity »  and  staves  as  a  preihsposing  cause  of  in* 
fiammation.  So  tnie  is  this^  that  in  many  infections  trauma  is  a 
frequent  and  important  item  of  anamnesis.  Ex7.»erimentally, 
inflammatory^  processes  can  be  produced  with  far  greater  readiness 
when  the  field  lias  been  prepared  by  trauma. 

Stagnation  of  the  blood  or  congestion,  whatever  may  be  the 
source  of  it,  especially  passive  congestion,  favored  always  by  de- 
pendent pasition  of  tlie  part,  serves  well  as  a  predisposing  factor. 
This  is  seen  on  the  surface  of  the  l>od>^  more  often  in  cases  of  ex- 
tensive variease  veins.  It  is  common  knowlciigc  how  frt^quently 
the  legs  and  ankles  of  patients  having  varicose  veins  in  the  legs 
suffer  from  localized  inflanmiation,  an<l  how  intractable  such  inflam- 
mation is  once  it  has  <;levcloi>ed;  how,  too,  isufferers  from  hemor- 
rhoids are  repeatedly  hariLssed  by  inflammatory^  and  ulcerative 
complications. 

Vascular  spasm,  when  long  mauitained,  and,  far  more  frequently, 
arteriosclerosis  serve  the  same  turn,  inasmuch  as  they  do  not 
permit  a  sufficient  blood-supply  to  pass  through  the  lumina  of  the 
vessels.  Hence,  in  the  ol<l,  inflammation  often  follows  slight  in- 
juries, spreads  to  an  alanning  extent,  ami  fails  to  respond  to  treat- 
ment. Senile  gangrene  fre(iuentl\'  follows  slight  injury  antl  in- 
fectJon  in  mdividuals  who  have  arteriosclerosis. 

(2)  Deficiency  in  the  Quality  of  the  Blood  (Hemolytic  Anemia) 
or  of  the  Tissues, — C*onstitutional  diseases,  when  severe  or  pro- 
longed, not  only  have  the  effect  of  reducing  the  quantity  of  blood, 
but,  at  the  same  time,  they  much  more  certainly  deprive  it  of 
protecting  qualities  and  of  its  power  to  develop  them  when  the 
demand  is  matte.  Under  these  circumstances  not  only  does  the 
present  disease  work  its  own  ravages,  but,  at  the  same  time,  serves 
to  predispose  to  other  perhaps  more  fatal  lesions.  By  producing 
poisons  and  turning  them  into  the  bloiid  constantly,  and  by  altera^ 
tion  of  the  proportion  of  blood  elements,  together  with  diminution 
of  the  patient's  normal  capacity  to  replenish  these  materials  at 
the  normal  rate,  it  is  easy  to  see  how  an  additional  foe  could  gain  a 
foothold  in  tissue  pre\dously  secure  against  it. 
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Tuberculosis  in  pure  culture,  severe  enough,  is  greatly  inten- 
sified when  secondary  infections  gain  admission  to  the  partially 
devitalized  field,  and  must  be  fought  with  a  crippled  blood.  Dia- 
betes mellitus,  gout,  rheumatism,  syphilis,  and  rickets  are  other 
constitutional  diseases  tending  in  the  same  direction.  Agtdn, 
certain  purely  local  disorders  produce  similar  results;  especially 
worthy  of  mention  are  cardiac  lesions  and  renal  and  hepatic  dis- 
turbances of  such  nature  as  to  produce  anemia. 

Alcohol,  when  used  habitually,  reduces  the  opsonic  power  of 
the  blood,  produces  sclerotic  or  fatty  changes  in  the  viscera,  and 
directly  and  indirectly  alters  the  fortifications  of  the  body  against 
disease.  An  illustration  of  this  is  the  poor  resistance  alcoholics 
manifest  against  pneumococcal  infection  as  compared  with  ab- 
stainers. 

Starvation,  whether  it  is  due  to  improper  food  or  to  insuffi- 
cient food,  produces  anemia,  and  favors  the  development  of  in- 
flammation. This  is  observed  perhaps  more  in  young  children  who 
are  being  fed  abundantly  on  foods  they  cannot  digest,  and,  when 
an  inflammation  of  the  alimentar>'  mucous  membrane  arises,  their 
vitality  is  so  impoverished  by  a  full-fed  starvation  that  they 
readily  succumb. 

The  same  causes  that  interfere  with  the  supply  of  blood 
to  a  part  are  responsible  for  alteration  of  the  quality  of  the  blood 
retained  in  the  part  for  too  great  a  period.  So  this  condition  may 
arise:  the  blood  is  circulating  so  meagerly  through  the  diseased 
field  that  it  may  not  only  be  overcharged  with  refuse  from  normal 
tissue  metabolism,  but,  at  the  same  time,  if  infection  be  present, 
contain  relatively  large  quantities  of  toxins  and  have  a  low  opsonic 
index,  while  the  opsonic  index  of  the  remaining  blood  is  high  and 
the  relative  amount  of  toxins  low. 

The  following  conditions  have  been,  until  within  recent  years, 
considered  as  exciting  causes  of  inflammation,  and  are  maintained 
as  such  by  a  few  at  the  present  day,  but  the  only  inflammatory 
process  greatly  concerning  the  surgeon  is  that  caused  by  infection. 
These  conditions  are  traumatism,  excessive  heat  or  cold  (burns, 
scalds,  and  chilblain),  chemic  agents,  such  as  escharotics  and 
electric  and  x-ray  effects.  So  far  as  trauma  is  concerned,  it  is 
evident  that  the  non-infected  injur>^  shows  no  inflammation 
beyond  that  of  the  healing  process.  If  this  is  true,  then  we  can 
see  no  reason  for  not  placing  chemic,  thermal,  and  electric  injuries 
in  the  same  group,  inasmuch  as  the  changes  resulting  from  them, 
while  conforming  to  inflammation  up  to  a  certain  point,  thereafter 
are  entirely  unlike  true  inflammation,  especially  as  concerns  their 
remote  effects.  Hence,  we  prefer  to  class  all  these  injuries  as  pre- 
disposing causes  of  inflammation.     From  a  pathologic  point  of 
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view,  and  from  the  manifest  iatention  of  the  process,  those  Infiam- 
matory  processes  produced  by  other  causes  may  not  be  differenti- 
ate*! from  bacterial  processes. 

Any  coml>mation  of  the  predisposing  causes  may  be  active  in  a 
given  case;  in  truth,  in  many  cases  of  inflammation  many  factors 
have  served  to  predispose  to  or  favor  the  development  of  bacteria 
which  have  gained  access  to  the  tissues.  All  agencies  predisposing 
to  inH annua t ion  favor  its  continuance  and  spread. 

Exciting  Causes  of  Infiammaiion.—ln  the  light  of  the  above 
facts,  it  is  proper  that,  from  a  surgical  view^Doint,  we  recognize 
inflammation  as  being  produced  solely  by  bacteria — that  is,  hy 
hvmg  causes — in  whatever  light  we  may  accept,  from  a  pathologic 
consideration,  those  changes  wrought  in  the  tissues  in  consequence 
of  the  action  of  trauma,  heat,  and  cold,  chemic  agents,  and  electric 
and  radio-active  energ>\  The  one  supreme  reason  for  exclnsion 
of  these,  and  acceptance  of  micro-organisms  as  the  cause  of  true 
inflammation,  is  that  the  extent  of  the  process  producefl  l>y  the 
former  is  definitely  ami  absolutely  determined  by  the  extent  of 
action  during  their  application — -i.  e.j  the  amount  of  the  dose  and 
the  corresponding  reaction  and  no  more.  The  changes  wrought  by 
these  agents  remain  confined  permanently  to  the  field  of  a]>p!ica- 
tion,  and  there  is  nu  invasion  of  adjacent  tissue  not  affected  at  the 
beginning,  nor  of  remote  tissu(\s  by  transmission  of  the  cause  to 
them  from  the  primary  site.  Neither  can  the  condition  be  trans- 
ferred from  one  indi\itlual  to  another.  So  it  is  clear  that  such 
processes  are  of  but  little  concern  to  the  surgeon  except  in  them- 
selves. A  far  different  thing  is  bacterial  inflammation,  such  lis  is 
meant  to  be  preventer!  Ijy  all  modem  efforts  at  antisepsis  and 
as^jsis,  as  is  meant,  in  a  word,  whenever  the  term  ** inflammation" 
is  used  nowadays.  True  inflammation  spreads  from  the  atrium, 
giving  admission  to  the  bacteria  which  cause  it,  and  it  spreails  be- 
cause these  bacteria  are  living  organisms,  and  multiply  and  invade 
the  tissues,  or  are  carrie*!  by  accident,  by  the  l\in]_>h  or  by  the 
bloo^l,  to  new  and  iminvaded  fields,  causing  similar  changes  in 
these  new  fields.  The  cause  of  infianunatio!!  is  a  nniltitilying 
agent,  and  so,  when  true  inflammation  is  once  established,  it  is 
capable  of  wide  dissemination,  and  death  of  the  patient  may  result 
without  further  contrilmtions  from  outsitle  the  l>ody.  It  is  rare, 
indeed,  that  in  a  given  case  of  infecticm  the  amount  of  toxins  present 
in  the  l)acteria  at  the  time  of  introduction,  or  any  amount  they 
could  ever  produce,  would  have  a  deleterious  action  on  the  tissues 
in  either  local  or  constitutional  manifestations;  it  is  the  power  of 
multiphcation,  doubling  their  numbers  at  incredibly  short  inter- 
vals, and  as  often  doubling  their  poison-producing  capacity,  that 
makes  inflammation  the  dreaded  thing  it  is.     The  process  here 
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mentioned  is  capable  of  transfer  not  only  from  tissue  to  tissue  in  a 
single  body,  but  from  individual  to  individual,  by  instruments, 
hands,  dressings,  and  such  like,  which  have  come  in  contact  with 
one  case  and  without  proper  cleaning  are  allowed  to  be  used  on 
another.  It  has  been  shown  in  the  chapter  on  Surgical  Bacteri- 
olog\'  that  the  immediate  action  on  the  tissues  in  all  cases  of  in- 
fection is  by  the  chemic  poisons  they  produce,  not  the  bacteria 
themselves. 

Extent  of  the  Inflammatory  Process. — Various  inflammaton- 
processes  are  ver>-  different  in  intensity  and  extent;  an  infection 
of  one  indi\ndual  with  a  certain  strain  of  bacteria  produces  insig- 
nificjmt  lesions,  and  another  Is  infected  from  him  and  dies  or 
becomes  seriously  ill.  One  species  of  bacteria  habitually  produces 
mild  inflammator>'  changes,  while  another  invariably  produces 
violent  processes.  Certain  bacteria  usually  produce  chronic  in- 
flammation, and  others  as  habitually  produce  acute  inflammation. 
The  extent  of  the  ravjiges  of  inflammatory  processes  and  the 
nature  of  those  proct^^^es — that  is,  whether  acute  or  fulminating 
or  chronic — depends: 

(1)  On  the  resistance  of  the  infected  body,  namely,  the  opsonic 
power  and  the  alexins  as  well  as  the  total  quantity  and  general 
condition  of  the  blood,  and  on  the  condition  of  the  tissues  infected; 
that  is,  the  natural  vitality  and  blood-supply  of  those  tissues, 
and  the  extent  to  which  predisposing  causes  may  have  been  brought 
into  action.  Thus,  a  low  opsonic  index  and  a  reduced  total  quan- 
tity of  blood  gives  poor  general  resistance,  and  in  certain  of  the 
local  pretlisix)sing  causes,  as  in  trauma,  bums,  and  frost-bites, 
when  they  have  reached  the  extent  of  destroying  or  damaging  a 
considerable  amount  of  tissue,  it  is  almost  certain  that  more  or 
less  infection  will  occur,  and  ver>'  certain  that  the  vital  resistance 
will  l>e  poor  in  combating  that  infection. 

(2)  The  virulence  of  the  germs  causing  an  inflammation,  as  has 
been  shown  already,  may  vary  ver>'  widely  for  a  given  species, 
say  a  strain  of  streptococci,  which,  after  passing  through  a  few 
individuals,  may  become  so  intensified  in  \'irulence  as  to  scarcely 
resemble  its  ancestry,  and  after  a  time  become  attenuated  again 
by  similar  treatment  with  different  hosts.  These  are  well-known 
laboratory*  fact.s.  Again,  the  habitual  mild  toxic  powers  of  some, 
as  Staphylococcus  epidermidis  alhus,  and  the  constant  virulence  of 
others,  as  anthrax  and  the  Bacillus  pestis  (Kitasato's  bacillus), 
shows  how  an  extensive  invasion  of  the  former  might  be  insignifi- 
cant in  comparison  with  a  slight  infection  by  the  latter. 

(3)  The  amount  of  the  initial  dose,  or  the  number  of  bacteria 
constituting  the  infection  at  the  beginning,  influences  markedly  the 
result.     A  few  bacteria  may  be  introduced  into  a  wound  with 
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impunity;  a  few  more  may  be  added,  and  result  in  a  slight  in- 
flanimaton^  reaction,  but  when  large  numbers  are  introduced  at 
one  time  they  may  so  overw^helm  the  protective  forces  as  to  pro- 
duce violent  re^nults  almost  from  the  outset.  The  initial  infection 
is  not  usually  sufficient  to  produce  grave  sjinptoms  immediatelVi 
but  when  an  eneystetl  abscess  rupture.s  into  a  serous  cavity,  or 
when  a  hollow  \iscus  pours  its  contents  through  a  perforation,  the 
general  effect  may  be  so  violent  as  to  produce  death  almost 
before  the  inflammatory  process  has  time  to  get  under  way. 
Hence,  not  only  the  initial  dose,  but  the  rapidity  of  general  intoxi- 
cation, dependent  upon  the  absorptive  capacity  of  the  cavity  into 
which  infection  has  enterecl,  are  large  factors  in  determining  results. 

(4)  The  rate  of  multiplication  of  bacteria  is  another  potent 
factor  for  variation  of  results  in  infection.  One  group,  of  which 
streptoeoeei  head  the  list^  multiply  *^o  rapidly  and  are  so  toxic  that 
the  defenses  of  the  body  eaimot  be  marshalled  until  after  the 
infection  hfts  passed  beyond  them — hence,  septicemia  is  frequent 
with  this  infection;  on  the  other  hand,  others  are  so  slow  to  multiply 
that  a  chronic,  though  by  no  means  an  essentially  mild,  inflamma- 
tion is  assured  from  the  begiiming;  such  a  one  is  the  tubercle 
l>acillus. 

FhenomeEa  of  Inflanamation*— W !iat  the  local  appearance  of 
an  inflamed  tissue  may  l>e,  w4iatever  variations,  circumstances,  and 
locality  may  impose,  whatever  <iiversity  and  intensity  local  and  eon- 
stitutional  sjniptoms  may  show,  funtlamentally  the  cliiuiges  occur- 
ring in  the  inflammatory  process  are  the  same.  If  they  var>'  in 
degree,  or  if  they  do  not  always  produce  the  same  pathologic 
result,  it  is  because  of  relative  resistance  and  \^rulence,  and  not 
owing  to  alteration  of  the  process.  The  following  changes  may  l>e 
observed  under  the  microscope  In  any  thin  living  membrane  sub- 
jected to  irritants  capable  of  evoking  inflammator>'  reaction. 

The  phenomena  of  inflammation  fall  into  three  subdivisions: 

(1)  The  changes  which  afl'ect  the  b!of>d-vessels  and  the  blood* 

(2)  Destnictive  or  degenerative  changes. 

(3)  Reparative  changes, 

(1)  Diiaiaiion  of  the  Bhod-vesaeh^^When  an  irritant  acts  upon 
the  tissues  in  sufficient  intensity  to  produce  inflammation,  the  first 
change  observ^ed  is  dilatation  of  the  small  bloo<}-vt*ssels,  venules, 
arterioles,  and  capillaries.  This  dilatation  is  due  to  paralysis  of 
the  vasoconstrictor  nervTs  and  to  the  direct  action  (paralytic)  of 
the  irritant  on  the  musculature  of  the  vessels;  the  lumina  of  the 
vessels^  therefore,  become  of  larger  caliber,  and  admit  an  increase 
in  the  rate  of  flow  of  blood  through  them  and  an  increase  in  the 
quantity  of  blood.     The  ililatation  of  the  capillaries  is  passive. 

(2)  Hyperemia. — This   increased   quantity   of  blood   flowing 
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through  the  dilated  vessels  is  known  as  hyperemia,  or  active  con- 
gestion. It  means  an  increased  flow  of  blood  into,  through,  and 
out  of  the  inflamed  tissue,  and  is  purely  a  physical  phenomenon, 
depending  on  the  diminished  resistance  offered  by  the  dilated 
vesHcls.  In  case  the  endothelium  of  the  blood-vessels  is  destroyed 
or  damaged  the  increase  in  the  rate  of  flow  is  not  observed.  This  is 
seen  where  croton  oil  is  injected  into  the  tissues  and  in  vessels 
damage<l  by  trauma. 

(3)  Congestion, — After  hyperemia  has  continued  for  a  short 
time  the  blood-stream  becomes  slower  and  slower,  the  vessels  be- 
come* engorged  with  blood-cells  in  increasing  numbers,  until  they 
ar(»  filled  with  the  slowly  moving  columns  of  red  and  white  cells. 
ThJH  is  sometimes  known  as  passive  congestion.  As  the  rate  of 
flow  becomes  slower,  the  leukoc>i^s  drift  on,  more  probably  are 
driiwn  by  their  chemotactic  power  to  the  periphery  of  the  stream, 
and  glide  or  roll  along  the  intima  of  the  vessels  until  they  finally 
stop  in  contact  with  the  intima.  The  red  cells  keep  to  the  middle 
of  the  stream.  In  congestion  the  blood  flows  into  the  vessels 
slightly  faster  than  it  flows  out  and  engorgement  of  the  blood- 
cells  results. 

Oscillation, — At  the  last  of  the  stage  of  congestion  the  columns 
of  blood-cells  move  with  decreasing  rapidity,  imtil  finally  the  pro- 
pelling effect  of  each  cardiac  impulse  is  seen,  with  a  slight  advance 
of  the  column,  which  recedes  somewhat  during  diastole,  and  a 
vibration  back  and  forth  continues  a  short  time  and  ceases,  the  cells 
failing  to  be  driven  further  by  the  heart-beats.  This  to-and-fro 
movement  is  called  oscillation;  it  is  not  a  step  of  the  process,  but  a 
border-line  betw(H»n  congestion  and  stasis;  the  end  of  the  former, 
the  beginning  of  the  latter. 

(4)  Stasis. — This  stage  is  not  observed  in  all  the  vessels  in  which 
congestion  has  appeared,  as  in  many  of  the  vessels  the  stage  of 
congestion  is  reached,  remains  for  a  time,  and  is  replaced  by  more 
active  circulation  as  the  infection  subsides  or  the  irritant  is  re- 
moves 1.  In  stasis  the  blood-cells  lie  packed  in  the  vessels  (capil- 
laries) with  no  evidence  of  motion.  They  have  reached  a  stand- 
still. The  arrangement  of  the  white  and  red  cells  remains  rela- 
tively the  same,  the  red  in  the  center  of  the  lumen,  the  white  at  the 
periphery. 

(5)  Migraiion  of  Leiikocytesy  Exudation,  and  Diapedesis. — ^These 
three  processes  do  not  follow  the  preceding  in  the  order  named 
here.  They  begin  during  the  stage  of  congestion  and  continue 
through  the  stage  of  stasis. 

(a)  Migration  of  leukocji^es  means  the  passage  of  the  white  cor- 
puscles, usually  the  polymorphonuclear  cells,  from  within  the  ves- 
sels through  the  vessel  walls  into  the  perivascular  spaces,  where 


they  serve  their  purpose  of  dest  roj^ing  bacteria,  and  are  then  knoi^Ti 
as  phagocytes.  The  point  of  exit  of  leukocytes  through  the  vessel 
walls  is  between  the  endothelial  cells  of  the  intima,  where  they  are 
heltl  together  by  cement.  The  method  of  paissage  of  leukocytes 
through  the  capillary  walls  depends  on  the  capacity  of  these  cells 
to  move  like  amebse;  hence  the  motion  is  called  ''ameboid  move- 
ment," The  leukocyte,  lying  against  the  intima,  projects  a  small 
finger-like  process  of  its  protoplasm  through  the  opening  between 
the  intima  cells;  this  finger-hke  process  is  known  as  a  pseudopodium. 
The  protopla^sm  of  the  leukocyte  now  gradually  flows  or  moves  into 
the  distal  extremity  of  the  pseudo podium,  which  Ues  outside  the 
vessel;  this  outside  tip  of  the  pseurlopodium  therefore,  becomes 
larger  as  the  btnly  of  the  cell  Ijing  within  the  vessel  grows  smaller, 
until  nothing  of  it  is  left  ^\ithin  the  vessel.  Now  the  finger-like 
projec^tion  is  wnthckawTi  from  the  intracellular  crevice,  and  the 
leukocyte  is  free  to  wander  to  its  destination  in  the  infectetl 
region. 

Migration  of  leukocytes  takes  place  continuously  in  the  normal 
body,  apparently  as  a  physiologic  process,  and  in  the  healing  pro- 
cess. The  fullest  passage  of  these  cells  through  the  vessel  walls, 
however,  occurs  in  cases  of  infectitjn,  where  they  migrate  in  num- 
bers sufficient  to  invade  and  surround  as  a  wall  the  whole  field  of 
infection* 

(b)  Exudation  is  produced  at  the  same  time  as  migration  of 
leukoc\^es;  it  is  more  than  a  filtration  {)f  blood  fluids  through  the 
vessel  walls.  The  walls  of  the  vessels  become  more  permeable  in 
inflammation,  and  the  endothelial  cells  exert  what  is  termed  by 
certain  authors  a  secretory  function,  pouring  into  the  surrounding 
tissues  substances  which  do  not  ordinarily  come  from  the  blood 
except  under  almormal  enviroimient  (the  presence  of  toxins,  etc). 
This  exudate  differs  from  transudates  and  IjTuph  in  possessing  a 
greater  quantity  of  albumin.  As  the  exudate  is  poured  out,  it 
fills  the  space  \vith  fluid  and  produces  an  edematous  condition. 
It  carries  with  it  the  antiseptic  and  ojisonic  proi>erties  of  the 
blood  and  ^\ithal  dihites  the  toxin  present. 

(c)  DiapeflesLs  signifies  the  passage  of  red  blood-cells  through 
the  vessel  walls,  which,  so  far  as  we  know,  is  purely  accidental  and 
has  no  practical  significanee.  The  er>ihroe>les  are  thought  to 
pass  through  the  openings  made  l>y  the  leukocytes. 

(d)  Rhexis  is  another  passive  or  accidental  and  unimportant 
condition.  It  means  the  rupture  of  small  vessels  and  the  escape 
of  their  contents  into  the  tissues. 

Rhexis  anrl  diapedesis  occur  inconstantly,  and  must  l)e  ac- 
cepted, as  stated  al>ove,  as  accidents;  the  important  processes 
occurring  under  this  division  are  migration  and  exudation. 
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Destruction  of  Tissue  in  the  Inflammatory  Process. — If  we  accept 
the  term  inflammation  as  meaning  those  local  processes  or  reactions 
called  forth  by  infection,  and  exclude  the  pathologically  identical 
processes  called  forth  by  trauma,  thermal,  chemic,  and  electric 
agencies  (the  healing  process),  then  there  are  certain  changes  of  a 
destructive  nature  going  on  continuously  in  inflamed  tissue,  more 
marked  and  intense  in  proportion  to  the  virulence  and  abundance  of 
the  causative  bacteria.  These  degenerative  changes  are  due  to 
the  poisons  liberated  by  the  bacteria  acting  on  the  tissues.  If  the 
circulation  is  sufiiciently  interfered  with,  the  diminution  of  the 
bloodnsupply  or  its  entire  interruption  adds  further  to  the  causation 
of  necrosis.  The  tissues  that  die  are  partially  or  completely  lique- 
fied by  the  leukocytes  and  their  ferments  and  by  the  digestive 
powers  of  the  bacteria.  If  the  amount  of  tissue  destroyed  is  not 
too  great  in  quantity,  clinical  evidences  of  such  destruction  are 
wanting,  and  all  the  dead  tissue  is  removed  from  the  field  by  living 
leukocytes.  If  the  amount  of  destroyed  tissue  is  too  great  to  be 
handled  in  this  way,  it  appears  in  observable  quantities,  in  the  form 
of  necrotic  masses  or  pus,  and  can  be  removed  only  by  artificial  or 
accidental  means. 

Regeneration  or  repair  of  the  damage  done  by  the  irritants 
acting  on  the  tissues  is  begun  as  soon  as  the  irritants  are  removed 
or  reduced  in  quantity,  and  in  those  cases  where  this  end  is  not 
early  accomplished  the  reparative  process  is  begun  at  the  outer 
limits  of  the  inflamed  area.  This  reparative  process  is  in  no  way 
different  from  that  described  under  the  Healing  Process,  and 
accomplishes  the  same  end  by  replacing  destroyed  tissue  with 
connective  tissue  or  bone,  as  the  ease  may  be.  The  regeneration  of 
tissue  here  may  go  so  far  as  to  establish  new-formed  blood-vessels 
in  a  tissue  normally  devoid  of  them.  Regeneration  of  parenchy- 
matous tissue  may  also  sometimes  result  from  chronic  inflamma- 
tory processes. 

Inflammation  of  Non-vascular  Tissue. — In  tissue  having  no 
direct  blood-supply,  such  as  the  cornea  and  cartilage,  the  inflam- 
matory process  develops  in  response  to  the  application  of  the 
causes  to  those  tissues.  The  vascular  changes  appear  in  the  closest 
capillaries,  and  the  exudate  and  leukocytes  are  carried  to  the  field 
of  action  through  the  lymph-channels  and  spaces  which  normally 
convey  nourishment  to  the  parts.  So  that,  while  no  vessels  are 
present  in  these  tissues,  the  essential  factors  contributed  by  the 
blood  are  soon  brought  into  action,  and  the  degenerated  areas  are 
repaired  in  the  same  manner,  if  more  slowly  and  somewhat  more 
uncertainly  so  far  as  may  concern  function,  as  where  a  direct  blood- 
supply  exists.  The  function  of  non-vascular  tissues  after  inflam- 
mation is  dependent  on  the  same  conditions  as  that  of  vascular 
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tissue,  namely,  the  extent  of  replacement  of  normal  tissue  by  new 
tissue  formation. 

The  Spread  of  Inflammation. — ^Thuse  8o-ealled  inflammatory 
procei?8e.s  which  are  not  producecl  l>y  \hing  agents  in  the  tissues 
cannot  extend  from  the  place  of  application  of  the  cause.  A 
wound  is  made^  calls  forth  a  certain  reparative  hiflammatioii 
(healing  process)  which  concerns  only  the  tissoes  damaged,  and 
not  in  the  least  concerns  remote  or  even  adjacent  structures. 
The  same  is  true  of  the  hj-podennic  injection  of  irritant  chemicals 
and  of  bums.  The  process  evoked  b>'  pathogenic  bacteria,  how- 
ever, is  a  constant  menace,  not  only  to  adjacent  structures,  but  to 
various  remote  i>tnictures,  even  to  the  whole  body,  because  of  the 
fact  that  the  cause  may  be  trtuisferred  to  other  tissues^  gain  a  foot- 
ing, and  produce  a  sunilar  process  there. 

An  inflammation  may  spread  by  four  distinct  routes — they  are, 
by  continuity,  by  contiguity,  through  the  blood,  through  the 
IjTnph.  It  would  be  more  accurate  to  state  that  bacteria  causing 
a  given  inflammation  may  spread  from  their  primary  focus  in  either 
or  all  these  ways,  and  wherever  they  find  lodgment  may  t^tabhsh 
a  new  process.  It  is  not  to  l)e  forgotten  that  the  inflammation 
per  «c  is  a  corrective  effort. 

Spreading  by  Conlinuity.—An  infection,  or  mflammation,  is 

K  spread  by  etmtinuity  when  tlie  process  spreads  in  a  single 
or  structure  mthout  involvmg  other  structures  or  tissues, 
len  it  spreatls  directly  and  uninterruptedly  in  a  single  organ 
or  part.  For  example,  if  an  inflammation  liegins  in  the  skin  and 
spreads  contuiuously  from  the  atrium,  Imt  does  not  involve  either 
tissues,  it  spreads  l)y  continuity.  If  the  process  spreads  from  the 
skin  at  the  body  apertures,  iind  directly  extends  to  the  mucous 
meml>rane,  it  spreads  hy  continuity;  if  in  a  bone,  a  joint,  or  other 
body  cavity,  the  method  is  the  same  so  long,  and  only  so  long,  as  it 
keeps  within  the  bounds  of  that  particular  anatomic  structure  and 
spreads  without  interniption. 

Hpreading  by  Contiguity, — When  an  inflammatory  process 
originat^es  in  one  structure  and  spreads  from  it  into  an  adjacent 
structure  across  a  real  or  virtual  chasm  it  spreads  by  contiguity. 
For  example,  the  spread  of  inflammation  from  parietal  to  opposed 
visceral  plem*a  illustrates  the  same  method,  from  one  coil  of  intes- 
tine to  another  in  contact  with  it,  or  from  the  tongue  to  the  roof  of 
the  mouth. 

SpreodiTig  by  the  Blood. — If  a  few^  bacteria  be  contained  in  an 
embolus  that  escapes  from  the  primary  focus,  and  when  lodged 
province  a  similar  process,  the  spread  is  through  the  blood.  Or,  as 
hiippens  when  the  blood  becomes  generally  contaminated  with 
bacteria  and  various  partes  of  the  botly  become  affected,  the  bacteria 
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may  lodge  upon  the  intima  of  small  vessels,  especially  where  the 
blood-current  is  slow.  This  is  seen  in  all  metastatic  infections,  and 
is  especially  noticeable  in  metastatic  erysipelas,  as  the  inflamma- 
tion is  superficial  and  visible. 

Spreading  by  the  Lymphatics. — ^Just  as  the  bacteria  may  be  dis- 
tributed indiscriminately  by  the  blood,  they  are  carried  along  some- 
what more  definite  channels  by  the  l>Tnph-current,  when  they  have 
gained  an  entrance  into  it,  as  they  always  do.  Many  times  no 
clinical  evidence  exists,  but  it  is  ver>'  doubtful  if  ever  an  infection 
is  present  in  which  the  h-mph  escapes.  The  infection,  if  intense, 
may  produce  a  general  infection  of  the  lymph-spaces,  channels, 
and  nodes  of  the  region  affected.  More  often  the  former  two  escape 
and  the  infected  l\^nph  is  carried  to  the  nearest  l>Tnph-node  down- 
stream, which  filters  out  the  bacteria,  and  disposes  of  them  if 
possible  by  means  of  its  contained  phagocji^es,  or,  if  this  fails, 
becomes  inflamed.  If  bacteria  escape  this  node  they  go  to  the 
next,  and  so  on,  until  the  IjTnph  is  poured  into  the  blood.  There- 
fore it  is  possible  for  a  septicemia  to  occur  through  lymphatic 
infection.  Up-stream  l>Tnph-node  involvement  is  said  to  occur, 
though  somewhat  rarely.  It  is  explained  on  the  ground  that  the 
normal  outlet  of  IjTnph  from  the  infected  r^on  has  become 
blocked,  thus  necessitating  a  retrograde  current,  which  forces 
bacteria  into  nodes  that  would  escape  if  the  channels  had  remained 
patent.  The  fact  is  of  practical  value,  and  should  always  be  borne 
in  mind  when  searching  for  Ij-mphatic  metastases. 

To  illustrate  the  methods  of  spread  of  inflammation,  let  us 
suppose  the  tongue  has  become  infected  and  inflamed.  First,  the 
infection  extends  throughout  the  tongue  by  continuity.  Second, 
that  the  mucous  membrane  of  the  palate  becomes  infected  from 
contact,  1.  6.,  by  contiguity.  Third,  the  submaxillary  and,  later, 
the  upper  cervical  nodes  become  infected  from  bacteria  carried 
through  the  l>Tnphatics.  Fourth,  a  suppurative  focus  is  formed 
and  a  blood-clot  blocking  the  mouth  of  a  vessel,  destroyed  by  the 
degenerative  process,  is  disintegrated,  and  allows  fragments  of  the 
infected  clot  to  escape  through  a  vein;  these  lodge  somewhere,  say 
in  the  liver,  and  produce  an  inflammation  and  perhaps  one  or 
more  abscesses,  or,  if  pus  enters  with  the  clot,  they  produce  a 
pyemia. 

Terminations  of  the  Inflanmiatoiy  Process.— The  outcome 
of  inflammatory  processes  is  ver>'  variable,  ranging  from  no 
perceptible  final  abnormality  to  the  most  extreme  permanent 
impairment  or  loss  of  function  and  more  or  less  complete  destruc- 
tion of  tissue,  and  even  the  death  of  the  patient,  which  results 
either  from  the  general  effect  of  the  bacterial  poisons  or  from  im- 
pairment of  function  of  vital  organs.     The  termination  of  an 
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inflammation  may  be  expressed  as  the  resultant  of  the  combating 
forces,  the  tissues  against  the  bacteria.  According  to  the  final 
f balance  of  these  forces  the  terminations  are: 

(1)  Dehtescence, 

(2)  Resolution. 

(3)  Suppuration. 

(4)  Gangrene, 

(5)  New  Tissue  formation. 

(1)  Delitescence. — When  an  inflammation  is  initiated,  but  by 
[causes  incapable  of  maintaining  or  firmly  establishing  a  stand,  and 
[the  usual  stages  are  not  developed,  the  cause  being  removed  or 
[overcome,  whether  b}'   natural  or  artificial  forces,  it  is  said  to 

terminate  by  delitescence.  Delitescence  is  the  cutting  short  of  an 
inflammatory^  process  or  an  al)ortive  inflammation.  H\"peremia, 
and  even  congestion,  may  develop,  init  the  condition  does  not  con- 
tinue long,  and  subsides  in  a  few  hours  to  a  day  tmti  a  half  suljse^ 
iquent  to  beginning.  This  termination  is  the  result  of  a  mild 
infection  or  of  a  marked  resistance  un  the  part  of  the  tissues,  such 
as  partial  inununity  or  of  active  therapeutic  metusures.  In  such 
es  the  infection  is  early,  easily,  and  completely  overcome  by  the 
protective  agencies  of  the  lx)dy. 

(2)  Hemhitiofu — An  inflamniation  may  run  through  all  the 
Egtages — dilatation  of  vessels,  hyperemia,  conge.stion,  stasis, 
[diapedesis,  and  exudation — and  yet  the  tissues  not  be  much  the 
rworse  after  it  is  finished.  Resolution  has  a  positive  and  a  negative 
I  significance.     It  presupposes  a  well-developed  inflammation.     It.s 

positive  significance  is  that  there  has  been  slight  tissue  destruction^ 
slight  enough  to  produce  no  gross  evitience  of  it;  that  the  tissues 
were  able  to  overcome  the  infection  and  return  to  normal  i\ithout 

.perceptible  portions  of  them  Ix'ing  dt^stroyed  by  the  liacteria. 

^  Resolution  signifies  the  most  complete  possible  victory  for  the 
tissues.  Negatively,  resolution  is  that  termination  of  an  inflam- 
matorj'  process  in  which  neither  pus  nor  death  of  macroscopic 
portions  of  tissue  occurs,  and,  therefore,  is  the  ideal  termination, 
unless,  perchance,  dehtescence  could  ha%^e  occurred  or  l>een 
induced,  which  is  rare.  It  is  the  rt^sult  of  a  fight  between  bacteria 
and  the  body  ceUs  and  fluids,  in  which,  however  fierce  the  battle 
may  have  raged,  and  however  grave  the  general  condition  of  the 
patient,  the  bacteria  are  overcome  l>y  the  protective  agents  and  the 
leaj^t  possible  amount  of  repair  is  necessary. 

(3)  Suppuration. — This  termination  occurs  in  every  instance 
where  pui&  is  found.  The  amount  of  pus  may  vary  relatively  to 
the  total  value  of  inflamed  tissue,  in  one  instance  the  whole  of  it 
becoming  a  suppurative  mass,  in  another  ouly  pcjrtions  of  it,  per- 
haps relatively  very  small  portions,  becoming  purulent.     The  pus 
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may  \)e  ho  confined  as  to  accumulate  and  give  an  exact  measure  of 
its  quantity,  while  in  another  instance  it  may  not  be  confined,  and 
its  escape  admit  of  no  adequate  judgment  of  the  quantity.  Ter- 
mination of  inflammation  by  pus  production  is  evidence  that  the 
ImcUfria  have  gained  the  victory  to  that  extent,  and  the  amount  of 
pus  is  ossentisdly  an  index  of  the  extent  of  sacrifice  of  tissue.  The 
Icoikocytes  resisting  the  bacteria  are  poisoned  by  them  until  they, 
and  HTjmewhat  of  the  tissues  concerned  in  the  inflammation,  die, 
and  iMJcome  pus-cells.  Surrounding  the  pus-forming  area  the  leuko- 
eyUm  marshal  their  forces  more  perfectly  and  arrest  further  invasion, 
)nxt  the  extent  of  pus  formation  is  the  measure  of  the  victory  the 
bacteria  have  won,  though  they  may  later  be  vanquished.  It  is 
nmniUmtf  therefore,  that  a  wide  area  of  suppuration,  or  prolonged 
fc^rmation  of  large  quantities  of  pus,  cannot  fail  to  be  a  serious 
draft  on  the  vital  resources  of  the  body,  to  say  nothing  of 
dc7f)rc*ciation  of  their  rcHistive  capacity  by  continued  absorption  of 
toxins.  When  the  process  is  finished,  and  pus  has  ceased  to  form, 
and  when  the  inflammation  surrounding  the  pus  zone,  not  intense 
enr/ugh  to  pro<luce  pus,  has  resolved,  the  breaches  made  in  the 
tissue's  are  repaired  by  formation  of  cicatricial  tissue.  Recover)' 
occurs,  but  the  tissues  are  crippled. 

(4)  Gangrene. — When  an  inflammatory  process  is  produced  by 
t^)xins  HO  virulent  and  so  abundant  as  to  destroy  the  vitality  of  a 
fwrtion  of  the*  tissues  affected,  gangrene,  or  death  of  tissue,  is 
C!HtabliHh(*(l.  This  is  favored  by  a  predisposing  tramna,  which  re- 
(hi(!(?M  the*  vitality  of  the  cells  and  interferes  somewhat  with  the 
v/iHcular  and  lymphatic  structures  of  the  part;  the  recup)erative 
pow(TH  an?,  ther(»fore,  crippled  and  poorly  equipped  to  deal  with 
their  dcMihlc  Uxnk  of  controlling  an  infection  and  repairing  traumatic 
inj\iry.  Of  cjourse,  if  the  trauma  be  sufficient  of  itself  to  devitalize 
the  iiHHxw,  (linu'tly,  or  indirectly  through  destruction  of  afferent  or 
efferent,  blood-veHsels,  no  inflammatory  reaction  can  occur.  The 
Mwelling  of  inflammation,  if  it  be  severe,  causes  a  diminution  of  the 
circtilaiing  blood  and  lymph,  and  permits  undue  concentration  of 
bu(^t(Tial  poisons  in  the  region  concerned,  and  so  favors  termina- 
tion by  gangrene*.  Likewise,  thrombosis,  appearing  in  a  con- 
sidcrahhi  pcTcontagc?  of  the  small  vessels,  tends  to  produce  the  same 
n^Hult  in  tlu?  same  manner.  In  a  word,  an  inflammatory  process 
may  n^sult  in  death  of  masses  of  tissue,  when  the  infection  is  so 
vinilent  and  so  abundant,  whether  aided  or  unaided  by  other 
fa(;torH,  [IS  to  overwhelm  the  tissues  and  kill  them  without  admitting 
any  a(l(»(iuat(?  nuiction  on  their  part.  The  most  frequent  example 
of  such  pr()C(»ss(»s  is  found  in  acute  fulminating  appendicitis. 

In  strict  ac(uiracy,  it  is  better  to  consider  gangrene  as  an  acci- 
dent liapp(»ning  during  the  course  of,  and  because  of,  the  inflam- 
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mator>^  process  rather  than  as  a  termination.  Yet,  if  we  are 
forced  to  admit  that  tlestnictive  changes  habitually  occur  in  inflam- 
mation, even  those  terminating  by  resolution »  it  becomes  mani- 
fetstly  only  a  question  of  degree  when  we  classify  gangrene  in  this 

categoO' 

(5)   New  Tissue  Formation, — As  the  destructive  effects  of  in- 
flanunation  occur,  so  constructive  work  must  be  (lone  to  repair 
such  damage.     This  is  true  to  some  extent  in  acute  inflammation. 
The  longer  the  process  is  prolonged,  the  more  likely  this  termina- 
tion and  the  greatc^r  the  quantity  of  new  (fibrous  or  cicatricial) 
tissue  formeil.     The  immediate  result  of  an  infection  is  to  produce 
certain  vascular  and  perivascular  changes.     The  leukocytes  de- 
posited in  anil  around  the  infected  zone  are  aided,  if  the  inflamma- 
tion be  subacute  or  chronic,  by  the  formation  of  cicatricial  tissue 
which  serv^es  to  help  the  leukocytes  in  their  effort  to  limit  the  spread 
of  infection  by  buihiing  a  permanent  living  wall  around  them. 
This  arliticial  tissue  may  eomplelely  eucyst  tlie  infection  imi\  limit 
it  to  that  particular  spot  for  indefinite  periods,  even  for  many  years. 
In  this  instance  the  bacteria  remain  enc3'sted  and  are  so  long  harm- 
IfSB^  but  whpn  l)y  accident  they  become  liberateil  from  their  en- 
^Mtoent  they  rekimile  their  activity,  iwssibly  with  rapid  and 
ffit^al  effect.     In  certain  cases  the  new-formed  filirous  tissue  be- 
comes calcified  in  part  or  throughout  and  effects  [lerniMient  cure 
of  the  infection.     This  is  ^em\  m  old  inflamed  lymph-nodes.     The 
new-forme<l  fibrous  tissue  may  be  no  detriment  to  the  organism, 
or,  by  its  interference  with  inqxjrtant  functions,  produce  the  most 
direful  results.     So,  where  new  tissue  results  from  peritonitis,  adhe- 
sions may  impede  peristalsis  or  cause  intestinal  obstruction;  in  the 
joints  ankylosis,  in  the  urinary  bladder  and  gall-l>ladder  contrac- 
tif>n  occurs,  and  the  cajjacity  of  the  organs  is  tliminished  until  they 
will  contain  only  a  few  ilrops  of  urine  or  bile.     When  cicatricial 
tissue  forms  from  a  diffuse  inflammation  of  an  organ  the  resultant 
contraction  causes  atrophy  imd  fliappearance  of  the  stroma. 

Long  before  any  of  the  above  tenninations  have  had  time  t-o 
follow  the  infection  which  evoki^l  the  inflanunatory  proct*ss  the 
patient  may  die  of  general  intoxication,  or,  because  of  the  very 
fact  that  the  response  to  infection  has  been  so  extensive  and  intense 
as  to  suspend  a  ^'ital  function,  death  ensues  while  the  inflammatory^ 
reaction  is  at  its  height.  So  in  inflammation  of  the  vita!  nerve-cen- 
ters, in  inflanmiation  of  the  lungs,  in  inflammation  of  the  kidneys, 
while  the  general  condition  may  remain  unimpaired  chrectly 
by  the  infection,  yet  these  organs,  necessary  to  life,  have  their 
function  suspended  or  so  impaired  as  to  render  that  function  in- 
adequate. 

Signs  and  Symptoms  of  Inflammation, — Signs  and  symptoms 
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of  inflammation  are  divided  into  local  and  constitutional.  The 
former  are  discussed  first,  being  in  a  general  way  the  more  impor- 
tant of  the  two,  inasmuch  as  they  concern  the  process  directly, 
although  the  constitutional  symptoms  offer  a  better  index  to  the 
extent  of  the  general  impression,  and  may,  when  the  site  involved 
is  deeply  enough  placed  to  render  it  inaccessible  to  observation  of 
local  signs,  be  the  chief  evidence  for  concludmg  that  an  inflam- 
matory process  is  in  action. 

Local  Signs  and  Symptoms. — The  local  signs  and  symptoms 
of  inflammation  have  come  down  to  us  from  the  days  of  the  old 
Roman  physicians  practically  without  modification.  They  are 
five  in  number,  heat,  discoloration  (redness),  pain,  swelling,  and 
impaired  function  (caloTj  rubor ^  dolor y  tumor ^  functio  Uesa). 

(1)  Heat. — In  every  inflamed  region  the  temperature  of  the 
part  is  elevated  somewhat  above  the  corresponding  part  on  the 
opposite  side  of  the  body,  that  is,  is  higher  than  it  would  be  if  the 
part  were  not  inflamed.  This  statement  is  true  r^ardless  of  the 
general  body  temperature,  which  may  be  normal,  subnormal,  or 
above  normal.  The  abnormal  temperature  of  the  body,  whether 
above  or  below  normal,  may  be  due  to  the  infection  causing  the 
inflammatory  reaction  or  to  other  causes;  the  relative  temperature 
of  the  inflamed  tissue  maintains  itself  at  a  little  higher  point. 

The  increase  of  temperature  may  be  recognized  by  the  use  of  a 
surface  thermometer,  the  part  involved  always  being  compared 
with  its  corresponding  part  on  the  opposite  side  of  the  body,  hand 
with  hand,  right  side  of  chest  with  left  side  of  chest,  thigh  with 
thigh.  If  for  any  reason  such  comparison  cannot  be  made,  then 
the  temperature  over  the  inflamed  region  must  be  compared 
with  the  surrounding  healthy  tissues.  The  difference  in  tempera- 
ture between  inflamed  and  healthy  tissues,  if  there  be  a  fairly 
extended  process,  is  perceptible  to  the  hands  applied  upon  them. 
In  those  cases  in  which  the  inflammatory^  process  does  not  involve 
a  surface  the  difference  between  healthy  and  diseased  sides  can 
still  be  detected,  less  marked,  by  the  surface  thermometer,  if  an 
extensive  active  inflammation  be  present. 

(a)  The  cause  of  this  local  increase  of  heat  is  due  chiefly  to  the 
increased  amount  of  blood  to  the  inflamed  tissue,  the  blood  in  the 
internal  organs  being  of  higher  temperature  than  at  the  surface, 
where  its  heat  is  constantly  lost.  The  greater  the  quantity  of 
blood  brought  into  an  inflammatory  zone  the  higher  the  local 
temperature  will  rise,  but  it  never  exceeds  the  temperature  of  the 
internal  blood  at  the  time  of  observation. 

(b)  The  increa.sed  chemic  activity  of  inflammation  was  for- 
merly though  to  be  one  of  the  chief  causes  of  the  local  increase  of 
temperature,  but,  as  the  limit  seems  to  be  the  temperature  of  the 
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internal  blood,  no  great  increase  can  be  attributed  to  this  source. 
It  doubtless  contributes  a  small  part, 

(r)  Diniumhed  RadiQlion. — When  inflammation  involves  a 
cutaneous  surface,  a  part  of  the  increase  in  local  temperature  may 
be  attributed  to  diminished  radiation,  due  to  disturbance  of  the 
skin  glands  and  a  consequent  reduction  in  the  quantity  of  moisture 
they  liberate. 

(2)  Discoloraiion  or  Redness.— In  all  inflaiumatory  changes  the 
tissues  affected  become  discolored  by  the  increased  quantity  of 
blood  present.  It  is  usually  spoken  of  as  redness,  and  usually  the 
color  is  red,  but  it  is  manifest  that  it  may  var>'  all  the  way  from 
the  brightest  reii  of  ^veil-oxygenated  blood  to  the  darkest  blue  of 
venous  blood.  And  this  is  an  important  index  to  the  condition 
of  the  circulation  of  the  part.  If  the  color  be  cyanotic  or  purple,  it 
signifies  a  much  slower  circulation,  and  indicates  that  sufficient 
blood  is  not  passing  through  the  vessels  to  take  care  of  the  infec- 
tion. Just  so  in  trauma  without  infection,  the  color  of  the  tissues 
shows  to  what  extent  vascular  damage  has  lieen  wrought.  Where 
such  a  condition  obtains  it  i.s  a  sign  of  danger,  and  every'  effort 
should  be  enacted  to  increase  the  activity  of  the  circulation.  In 
trauma  it  presages  gangrene  or  slough,  in  infiamniatiun  it  means 
that  tissue  destruction  is  impending,  whether  gangrene  or  abscess. 

Where  the  swelling  is  intense  there  may  appear  yellowish-pink 
areas  over  the  surface,  showing  that  the  l>lood  has  been  presse<l 
out  of  the  small  vessels  more  or  k^s  completely  by  the  swelling. 
This  condition  entlangers  the  vitality  of  the  tissues  1>y  tlepriving 
them  of  blood.     Fortunately,  these  yellow  spots  are  usually  small. 

Pressure  on  inflamed  tissue  forces  the  blood  out  of  the  vessels 
and  renders  the  surface  pale.  liemoval  of  thtit  pressure  allows  a 
return  of  the  color;  the  rate  of  the  return  is  an  index  to  the  condi- 
tion of  the  circulation.  A  rapid  resumption  of  color  showing  active. 
A  slow  resumption  shoi^ing  poor,  circulation.  In  tissues  where  the 
process  has  completely  l>locked  the  vessels,  and  thrombosis  in  the 
capillaries  has  occurred,  pressure  has  little  effect  on  the  color. 

(3)  Pain. — As  in  many  other  diseasetl  conditions,  so  in  inflam- 
mation, pain  is  one  of  the  most  prominent,  most  deceptive,  and 
IMOl  important  s^Tiiptoms.  In  the  majority'  of  inflammatory 
conditions  it  is  this  sjTuptom  that  causes  the  patient  to  seek  the 
physician's  aid. 

Pain  is  rlue  in  inflammation  to  the  swelling  and  the  toxins,  and 
is  produced  by  (a)  stretching  of  the  nerve-fibers;  (b)  pressure  on  the 
nerves  or  their  endings;  (c)  irritation  of  the  nerve-endings  by  bac- 
terial fKiistins.  The  nerve  tissue  itself  may  l>ecome  inflamed  and 
eontril»ute  to  the  pain  already  presentj  but  it  does  so  in  accordance 
with  the  three  items  above. 
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The  study  of  pain,  so  vast  in  detail,  so  unsatisfactory  in  practical 
application,  can  be  entered  into  here  only  in  an  elementary  fashion. 
These  fundamental  points  in  connection  with  it  will  be  laid  down  as 
a  guide,  and,  it  is  hoped,  as  a  stimulus  to  investigate  more  elabor- 
ately the  more  extensive  works  devoted  exclusively  fo  the  subject. 

Types  of  Inflammatory  Pain, — The  presence  of  an  inflammation 
in  various  tissues  and  organs  gives  rise  to  very  different  t>T)es  of 
pain.    When  a  skin  surface,  or  a  mucous  surface  at  or  near  the 
apertures  of  the  body,  such  as  nose,  mouth,  eye,  vagina,  urethra, 
and  rectum,  is  inflamed  the  pain  is  itching  or  burning;  it  is  some- 
times scalding  or  tickling  on  the  mucous  surfaces,  especially  the 
latter  in  the  upper  air-passages  and  the  former  in  the  urethra. 
If  inflammation  attacks  a  serous  surface,  particularly  the  pleura 
or  peritoneum,  the  pain  is  described  as  sharp,  keen,  cutting,  stab- 
bing, or  lancinating;  when  inflammation  of  these  surfaces  is  chronic, 
it  is  less  likely  to  be  sharp,  except  as  acute  exacerbations  occur, 
and  is  usually  described  as  dull,  dragging,  or  aching.     The  remain- 
ing serous  surfaces,  namely,  the  s>'Tiovial,  do  not  show  the  intense 
keen  pain  so  frequently,  although  it  may  be  intense;  it  is  more  like 
the  pains  produced  by  inflammation  of  bone.     Acute  peritonitis 
and  acute  pleuritis  offer  the  best  illustration  of  this  type  of  pain. 
In  inflammation  of  the  viscera,  when  their  serous  surfaces  are  not 
involved,  the  pain  is  described  as  dull,  heavy,  or  aching  in  charac- 
ter.    So  the  pain  from  a  hepatitis  or  a  nephritis  or  a  pulmonitis 
is  of  this  type  J  if,  indeeil,  pain  be  present  at  all.     An  exception  to 
this  rule  is  found  in  acute  pancreatitis,  where  the  most  violent 
cutting  pains  are  felt,  as  in  perforative  peritonitis.     When  a  viscus 
is  inflamed  primarily,  and  the  serous  covering  becomes  later  in- 
volved by  extension  of  the  infection,  the  symptoms  show  the  char- 
acteristic sharp  pain  of  the  latter.     Example,  a  central  pneumoniat 
later  extending  to  the  lung  surface  and  involving  the  pleura.     The 
pain  produced  in  inflammation  of  bone,  cartilage,  and  periosteum  i^ 
of  a  dull  aching  or  boring,  gnawing  nature  and  is  usually  worse  at 
night  (or,  better,  at  the  regular  period  of  sleep).      This  is  true 
whether  the  pain  be  due  to  acute  or  chronic  inflammation,  although 
the  pain  is  necessarily  more  intense  in  the  acute,  other  things  being 
equal.     Still  an  exception  is  found  in  syphilitic  pains  in  the  bones, 
essentially  chronic,  and  almost  invariably  worse  at  night. 

Throbbing  pain  is  produced  in  inflammatory  processes  confined 
in  more  or  less  inelastic  cavities  or  spaces.  The  exudate  fills  up  the 
spare  room,  and  as  each  systole  of  the  heart  drives  more  blowl  into 
the  vessels  it  increases  the  pressure  and  exacerbates  the  pain. 
So  each  throb  represents  a  heart-beat.  This  type  of  pain  is 
observed  in  orchitis,  certain  subperiosteal  inflammations,  as  whit- 
low, and  in  inflammation  of  the  tooth-pulp. 
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Colicky  or  cramping,  bearing  down,  or  straining  pains  are 
found  when  the  infianimation  involves  the  lining  of  a  hollow  viscus. 
So  in  inflammation  of  the  mucoiLs  membrane  of  the  stomach,  not 
only  may  the  burning  pain  be  present,  but,  at  the  same  time,  what 
is  described  as  '^stomach  eramp.s.*'  In  indanmiation  of  the  nmcous 
membrane  of  the  intestine  there  may  or  may  not  be  a  burning  sen- 
sation: in  addition^  a  tlistinet  griping  or  colic  may  be  felt.  In 
inflammatitjB  of  the  caurlad  extremity  of  the  gut  the  griping  is 
especially  felt,  timl  pas^^e:^  under  tlie  name  of  tenesmus,  commonly 
spoken  of  as  **strainiiig/'  and  is  aeeompanied  with  an  unsatisfied 
ilesire  to  empty  the  irritant  from  the  boweL  In  inflanmiation  of 
the  bladder  and  the  deep  urnthra  the  "burning  like  fire"  is  ac- 
companied by  the  straining  to  empty  the  bladder;  the  straining  to 
ilribble  out  a  few  unsatisfactory-  drops  of  urine  is  called  strangury, 
and  is  of  the  same  cramping  nature  as  the  tenesmus  m  rectal  and 
sigmoidal  inflanmiation. 

Variations  in  the  intensity  of  pain  must  be  borne  in  mind,  and 
the  fact  must  never  be  forgotten  tliat  this  variation  may  render  our 
recognition  of  the  tnie  status  valuelc»ss.  One  individual  raves 
h>^terically  over  an  insignificant  inflanmiatory  process,  and  an- 
other tolerates  with  stoical  silence  the  pain  *jf  a  violent,  extensive, 
and  <leadly  inflammation.  So  the  extent  of  complaint  of  pain  miLst 
not  be  accepted  solely  as  the  meai^ure  of  the  pain  and  of  the  process 
producing  it.  The  physician  must  use  his  utmost  skill  to  read  the 
degree  of  pain  written  on  the  facies,  as  he  would  read  his  ther- 
mometer; even  now  failure  to  ai>preciate  the  extent  of  the  lesion 
may  occur,  for  not  only  are  the  patients  and  pain  variable,  but 
certain  extensive  inflammatory  processes  are  almost  devoid  of 
pain  in  regions  where  it  is  expected  to  be  foimd,  80  that  pain 
inu8t  be  con8idere<l  as  l>ut  one  of  a  group  of  correlated  indices  to  the 
condition  present. 

^^Referretl  Pain. — The  pain  produced  by  inflammation  may  be 
^Kk  at  the  site  of  the  lesion,  or  it  ma>^  be  felt  at  some  point  more  or 
less  remote  from  the  inflamed  part.  This  latter  is  spoken  of  as 
referred,  or  reflected,  pain.  It  is  susceptible  of  explanation  on 
^umtomic  grounds  in  certain  instances;  in  others,  on  no  hypothesis 
^tliin  the  scope  of  our  present  knowledge.  This  reference  of  pain, 
found  in  other  pathologic  conditions  besides  inflammation,  is  sure 
to  mislead  the  patient,  and,  unless  the  physician  is  constantly 

r},%  he  will  fall  victim  to  the  same  deception.     Every  pain  of 

rked  intensity  or  prolonged  tluration  should  l)e  investigated  for 
e,  and  no  guess  work  is  allowable  until  exhaustion  of  our 
tic  methods  is  made. 

Referred  pain  is  usually  felt  at  some  point  in  the  distribution  of 
erve-supplying  tissue  other  than  the  part  inflamed  (this  is 
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probably  due  to  stimuli  short-circuiting  from  one  nerve-fiber  to 
others  adjacent  to  it),  or  it  may  be  referred  to  the  distribution  of 
another  nerve  whose  center  is  closely  associated  with  that  of  the 
nerve  supplying  the  site  of  disease.  Yet  many  times  do  we  find 
referred  pains  affecting  points  remote  from  each  other,  not  only 
from  a  physical  standpoint,  but  remote  in  the  sense  that  they  have 
no  peripheral  or  central  nerve  relationships  so  far  as  can  be  demon- 
strated. The  rule  is,  that  referred  pains  follow  definite  routes; 
however,  this  cannot  be  accepted  as  absolute.  They  may  or  may 
not  be  referred,  and  only  a  knowledge  of  the  usual  direction  of 
reference  can  be  entered  into  here. 

Under  the  general  subject  of  pain  may  be  mentioned  tender- 
ness, which  in  certain  inflammatory  processes  is  of  equal  diagnostic 
value  with  pain;  it  enhances  the  value  of  pain  as  a  diagnostic 
s>'Tnptom.  Every  inflammatory  process  if  acute,  and  usually  if 
chronic,  is  tender;  there  are  many  painful  conditions,  non-inflam- 
matory, which  are  not  tender,  but,  on  the  other  hand,  are  more  or 
less  relieved  by  pressure;  therefore  the  observation  of  this  tender- 
ness becomes  of  the  utmost  value,  especially  in  those  inflammations 
which  are  situated  so  deep  in  the  tissues  as  to  show  no  surface  signs. 
Often  after  the  acute  inflammation  has  subsided,  and  practically 
all  of  its  immediate  symptoms  have  vanished,  tenderness  remains 
as  the  sole  index  to  the  true  nature  of  a  past  attack.  For  ex- 
ample, consider  the  tenderness  remaining  indefinitely  after  an 
attack  of  acute  appendicitis  or  cholecystitis;  in  many  cases  it 
never  disappears  from  one  seizure  to  another.  Again,  in  the  sub- 
acute and  chronic  cases  of  the  two  above-named  conditions,  as 
well  as  in  lesions  of  other  structures,  an  obscure  symptom  or  group 
of  s>Tnptoms  have  tenderness  as  the  most  valuable  guide  to  theif 
proper  interpretation. 

Soreness  is  a  second  subhead  under  pain,  which  may  yielcJ- 
faithful  aid,  especially  when  considered  as  a  part  of  the  cas^ 
histor\\     Pain  may  be  present  and  at  the  same  time  violent;  if 
due  to  inflammation,  that  pain  will  have  tenderness  associated  with 
it;  on  subsidence  of  the  acute  s\Tnptoms,  and  disappearance  of  all 
pain  and  much  of  the  tenderness,  the  region  involved  is  described 
as  remaining  sore  for  several  hours  or  days,  whether  elicited  by 
active  or  passive  movement  of  the  parts.     After  an  attack  of  in- 
testinal colic,  soreness  does  not  persist  when  the  spasm  is  off;  but, 
if  the  pain  is  due  to  an  inflammation  such  as  acute  appendicitis, 
then  soreness  often  does  persist.     Soreness  and  tenderness  cannot 
be  accepted  as  pathognomonic  s>Tnptoms  any  more  than  the 
remainder  of  the  group,  but  their  presence  or  absence  should  al- 
ways be  observed,  since  a  true  understanding  can  often  not  be  had 
without  them. 
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In  inflammation  of  those  structures  €apal)!e  of  resulting  diwa,s- 
trously,  and  that  in  a  very  short  while,  pain  becomes  not  siniply 
a  diagnostic  s>Tnptoin»  but,  at  the  same  time,  is  one  of  far-reaehing 
prognostic  value.  Hence,  no  anud>^le  should  be  given  internally 
until  the  diagnosis  is  clear  enough  to  indicate  a  rational  line  of 
action,  and  the  patient  has  jigreed  to  the  emplo\Tnent  of  safe  means 
for  his  reUef.  The  point  is,  sudden  cessation  of  pain  in  an  overdis- 
tendedf  inflamed  viscus,  such  as  the  appendix,  may  mean  either 
that  the  viscujs  has  ruptured,  poured  its  infeettnl  contents  into  the 
peritoneal  cavity,  or  that  it  has  becooie  gangrenous  and  devoid  of 
sensibility,  a  fatal  turn  in  either  instance,  and  one  that,  however 
the  physician  may  have  looked  upon  the  case  before,  can  now  be 
\"iewed  only  in  the  light  of  an  urgent  surgical  condition.  If  a 
large  dose  of  mor|)hin  or  other  anod>Tie  has  been  given  and  the 
pain  relieved,  it  does  not  alter  the  process  going  on  within,  but 
hides  from  the  physician  valuable  information  which  cannot  be 
replaced  until  the  opportune  moment  has  passed.  The  same 
obsen'^ation  holds  for  otiier  conditions,  as  we  shall  see. 

(5)  Impaired  Funciion. — In  everj'  case  of  inflammation  the 
function  of  the  tissues  or  organs  is  disturbed  in  some  way,  either 
as  an  overactivity,  or  increased  irritability,  or  as  a  reduction,  in 
a  true  impairment  of  the  function.  In  those  organs  w^hich  have 
two  or  more  functions,  such  as  the  hollow  viscera,  the  disturbance 
may  seem  to  affect  one  fmiction  more  than  the  others,  but,  since 
th^e  functions  are  comi>lements  one  to  the  other,  the  disturbance 
is  recognized  and  spoken  of  as  impaired  function.  For  instance, 
one  of  tJie  functions  of  a  gut  is  to  retjiin  its  contents  sufficiently 
long  to  digest  and  absorb  the  nutriment  contained  therein,  and  the 
complementary^  function  is  that  peristaltic  contractions  shall  re- 
move the  detritus  at  a  rather  fixed  rate.  Thus,  when  the  mucosa 
is  inflamed,  digestion  is  impeded  or  susiiended,  the  retaining  power 
of  the  gut  is  reduced  far  1r*1ow  normal  in  capacit}',  and  the  peris- 
taltic motions  are  accelerateil  so  that  a  diarrhea  of  varying  inten- 
sity resulta.  The  former  functions  are  reduced  and  the  latter  in- 
creased. Likewise,  the  urinary  bladder,  when  inflamed,  loses  its 
power  of  serv^ing  efficiently  as  a  reservoir,  and  must  pass  the  few 
drops  accumulathig  within  it  as  rapidly  im  they  are  deposited  from 
the  urethral  mouths;  a  dribbling,  frequent  urination  is  the  conse- 
quence. 

When  the  eye  becomes  inflamed  its  function  is  reiluced  to  an 

^tttent  that  varies  with  the  intensity  of  the  process  and  with  the 

part  of  the  mechanism  attacked.     Of  course,  the  eye  can  see,  l>ut 

it  cannot  perform  accurately  and  constantly  its  function  of  seeing; 

in  severe  cases,  the  moment  light  strikes  the  retina  a  reflex  blepha^ 


116  PRINCIPLES  OF  SURGERT 

rospasm  is  instituted  and  vision  is  a  practical  impossibility — the 
function  of  the  eye  is  impaired. 

In  the  case  of  articulations  the  function  of  a  joint  may  remm 
in  some  degree,  but  its  motion  is  always  limited  to  some  extent, 
often  in  some  one  direction  more  than  in  others;  this  restriction  is 
positive,  both  in  active  and  passive  motions  of  the  joint,  and  sub- 
sides when  anesthesia  or  narcosis  is  produced,  showing  that  it 
results  directly  from  the  process  of  inflammation  and  not  from  the 
gross  changes  interfering  with  the  mechanism  of  the  joint.  The 
ex]ilanation  of  this  phenomenon  will  be  found  a  Uttle  further  on, 
under  the  discussion  of  rigidity. 

The  vocal  cords,  when  inflamed,  cannot  be  made  to  produce 
voice,  or,  if  they  do,  it  is  so  altered  as  not  to  be  recognized  as 
belonging  to  its  owner.  Here  the  disturbance  of  function  partakes 
of  an  additional  etiologic  factor,  namely,  that  there  is  a  thickemng 
of  the  cords  sufficient  to  change  the  quality  of  their  notes  or  to 
render  them  silent. 

The  causes  of  impaired  function  in  inflammation  are  very  defi- 
nite. They  are,  first,  pain  on  function  (sensory) ;  second,  fixation,  if 
motion  be  a  part  of  the  function  (reflex),  due  to  involuntary  rigidity 
or  immobilization  of  the  parts  from  refusal  of  the  muscles  to  yield 
in  their  normal  manner;  third,  interference  by  swelling  or  by  other 
inflammatory  products,  such  as  exudate,  lymph,  and  the  resultant 
fibrous  or  osseous  organic  changes  of  the  same  (mechanical). 
These  three  factors  may  all  interfere  with  function  in  a  given  case, 
or  any  one  or  two  of  them  may  be  largely  or  wholly  wanting.  Pain 
may  be  responsible  for  impairing  function  by  its  continuous 
presence,  whether  function  is  attempted  in  the  part  or  not;  the 
fixation  due  to  muscular  contraction  may  be  excessive,  with  rela- 
tively little  pain,  although  the  two  seem  to  go  fairly  well  together, 
the  pain  becoming  violent  and  unbearable  when  attempt  is  made 
to  overcome  the  muscular  contraction.  Yet  in  many  cases,  es- 
pecially the  subacute  and  chronic  ones,  the  patient  will  complain 
of  no  pain  until  after  rigidity  of  the  muscles  has  attempted  to  check 
manipulation  from  carrying  the  motion  to  the  painful  point.  This 
shows  conclusively  that  the  reflex  immobilization  is  produced  by 
other  stimuli  than  pain.  It  is  true,  however,  that  this  fixation 
always  holds  the  part  concerned  in  the  position  most  comfortable 
to  the  patient. 

Swelling  need  be  discussed  only  briefly.  It  is  manifestly  an 
interference  with  the  function  of  the  parts  affected,  as  in  the  vocal 
cords  {vide  supra) y  in  the  joints,  in  the  mucous  membrane,  and  the 
skin,  where  it  cannot  fail  to  alter  the  function  of  their  glands.  If 
an  exudate  be  present  and  in  considerable  quantities,  as  happens 
in  the  serous  cavities,  then  the  functions  interfered  with  may  be 
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not  only  that  of  the  organ  affected,  but  any  and  all  those  other 
structures  in  direct  or  indirect  relation  to  the  canity  containing  said 
exudate,  by  virtue  of  it^s  distention  of  this  ca\dty  and  pres^sure 
upon  such  adjacent  organs^  causing  their  displacement  or  compress- 
ing them  into  limits  too  narrow  for  their  normal  behavior. 

Pennanent  impairment  of  function  may  reault  from  adhesions 
in  serous  cavities  and  their  ultimate  organization  into  fi|>roas,  or, 
in  the  articular  spacer,  osseous  tissue.  The  impairment  in  snch 
instances  persists  after  subsidence  of  all  infiammation,  and  is  of 
sufficient  frequency  to  be  guarded  against  as  much  as  possible  in  all 
8urger>'  of  serous  cavities. 

Muscular  Rigidity . — It  is  wise  that  in  the  study  of  inflammation 
attention  be  called  to  the  extensive  application  of  nmscular  rigidity 
in  inflammatory^  processes,  whether  a  disturbance  of  fmiction  of  the 
inflamed  structure  is  aifectcfl  thereby  or  not.  Mr.  Hilton  taught 
that  the  same  ner^^e  that  supplies  a  muscle  moving  a  joint  sends 
also  a  filament  to  the  joint  and  one  to  the  skin  covering  the  inser- 
tion of  that  muscle.  So  the  joint  mechanism  is  directly  connected 
by  nerve  supply  \^^th  event-  muscle  that  can  move  the  joint. 
Hence,  it  is  easy  to  undcrstan<l  liow  fixation  of  a  joint  may  happen^ 
and  that  independent  of  the  patitrnt's  volition  when  the  joint  is 
inflamed.  Similarly,  it  is  easy  to  see  that  the  fixation  is  brought 
about  through  centers  in  the  cord,  as  the  amount  of  pain  suffered 
ha^s  little  or  nothing  U)  do  directly  mth  the  fixation.  It  is  simply 
an  associate  symptom.  This  law  of  Hilton^s  has  a  far  wider  ap- 
plication now  than  when  laid  down  by  him.  In  inflammation  of 
the  peritoneum^  especially  if  it  is  acute,  the  muscles  of  the  abdomen 
become  rigid,  usually  on  the  side  affected  and  in  the  region  affected, 
but,  if  the  process  l>e  extensive  or  \iolent,  the  whole  abdominal 
wall  l)ecomes  board-like  and  respiration  becomes  thoracic,  showing 
that  the  most  important  muscles  of  respiration  have  yielded  to  the 
demand  for  muscular  rigidity.  Thus,  in  cases  of  acute  appendicitis, 
the  right  rectus  and  the  right  obliques  and  tiie  transversalis  become 
rigid.  The  more  violent  the  attack,  the  more  widely  the  rigiditj^ 
CTftends  from  McBurne>'*s  point.  It  must  not  be  lost  sight  of  here 
that  in  certain  intensely  violent  infections  no  rigidity  is  observed. 

Again,  in  severe  inflammation  of  tlie  pleura  rigidity  of  the  re- 
spiratory muscles  is  foimd  on  the  siune  side,  and  in  inflammatory 
difM!*ase  of  the  vertebrsB  the  muscles  moving  them  are  affected 
likewise. 

Ftemiiwi, — While  fremitus,  recognized  either  by  touch  or  hear- 
ing, is  of  value  in  only  a  few  organs  as  a  diagnostic  sign,  it  is  valu- 
able enough  when  present  to  deserve  special  mention.  In  inflam- 
mation of  the  pleura,  of  the  peritoneal  covering  of  the  liver,  of  the 
tendon  sheaths  (tenosjuovitis),  and  of  the  articular  surfaces  of  the 
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movable  joints  a  grating  vibration  can  be  detected  when  the 
diseased  surfaces  are  rubbed  over  each  other,  as  in  respiration  in  the 
first  two  instances,  and  in  active  or  passive  motion  of  the  parts  in 
the  last  two.  In  arthritis  the  sign  is  so  well  developed  as  some- 
times to  mislead  one  into  the  belief  that  crepitus  is  present  and 
that  a  fracture  is  the  cause  of  it. 

This  fremitus  must  not  be  looked  upon  as  a  sign  of  inflamma- 
tion per  86 J  but  rather  as  an  accident  of  inflammation  of  the  above- 
named  structures.  Here,  however,  it  is  of  the  utmost  diagnostic 
importance,  since  by  the  usual  signs  of  inflammation  a  diagnosb 
can  often  not  be  made  with  any  degree  of  satisfaction;  but,  if 
suspicious  signs  present  themselves  and  fremitus  can  be  elicited, 
the  diagnosis  of  inflammation  is  assured. 

Similar  special  but  indirect  evidences  are  of  great,  of  indis- 
pensable value  in  the  recognition  of  obscure  inflammatory  proc- 
esses, arising   in   many  instances  from  disturbance  of  function; 
in  others  from  evidences  found  in  the  secretions  from  the  organ, 
in  others  from  the  presence  and  contents  of  exudates.     Thus,  we 
find  the  contents  of  the  gastric  juice  altered  materially  in  inflam- 
mation of  the  stomach  and  often  a  great  excess  of  mucus.     In  in- 
flammation of  the  mucous  membrane  of  the  intestine  we  find  mucus, 
sometimes  with  the  addition  of  pus  and  blood,  in  the  feces  together 
with  imdigested  food.     In  case  of  pancreatitis  its  disturbed  func- 
tion may  be  recognized  by  the  appearance  in  the  stool  of  fats 
which  have  failed  to  be  acted  upon  by  the  pancreatic  ferments. 
In  inflammation  of  the  kidneys  the  alteration  in  quality  and 
quantity  of  the  urine,  as  well  as  the  appearance  of  definite  micro- 
scopic findings,  shows  the  presence  of  nephritis  often  when  no  local 
or  constitutional  evidence  has  been  observed.     In  meningitis  th^ 
presence  of  an  excess  of  cerebrospinal  fluid,  together  with  micro-' 
scopic  or  cultural  discovery  of  the  causative  infection,  leads  to  ^ 
correct  and  unmistakable  interpretation  of  s^inptoms  whose  na-- 
ture  rendered  them  most  perplexing.     Again,  the  appearance  of 
jaundice,  with  little  or  no  associate  diagnostic  symptomatology, 
leads  to  the  knowledge  that  an  infection  is  present  in  the  biliaiy 
passages. 

These  accidental  signs  are  so  important,  and  so  sure  to  occur  in 
their  special  places,  that  no  diagnosis  of  obscure  conditions  due  to 
infection  can  be  accepted  as  trustworthy  until  all  the  findings  are 
passed  upon.  It  is  often  necessary  to  repeat  the  investigation 
before  the  evidence  sought  can  be  found. 

General  or  Constitutional  Symptoms  of  Inflammation. 
— Inflammatory  processes  may  be  so  limited  or  so  mild  as  to  pro- 
duce no  discoverable  constitutional  impression.  They  may  be  so 
extensive  and  intense  as  to  overwhelm  all  the  reactive  and  defensive 
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powers  of  the  body.  They  vary  through  all  degrees  between  these 
extreme. 

Fever, — Altemtiun  of  the  body  temperature  is  the  most  fre- 
juent  eonstitutiooal  s>Tiiptoni  of  inflammation^  anci  the  degree 
r^jid  direction  of  the  change  in  temperature  is  a  splenilid  index,  in 
the  usual  infections,  of  the  extent  and  danger  of  the  infection. 

Before  discussing  the  subject  further  it  is  necessary  to  untler- 
stand  the  significance  of  fever  in  a  generiil  way.  Once  considered 
an  alarming  condition,  fever  is  now  accepted  as  a  part  of  the  reac- 
tion of  the  body  to  the  uifective  cause.  Anil  so,  instead  of  being 
a  s>Tnptom^  to  be  coml>ated  as  such,  it  is  accepted  as  the  most 
reliable  index  to  the  fight  the  body  makes  against  invading  liacteria, 
Fif,  therefore,  the  temperature  is  reduced  by  artificial  means,  es- 
[>eciall3'  by  depressing  drugs,  not  onl>'  is  the  guide  to  the  general 
_eondition  lost,  but  actual  interference  with  the  formation  of  pro- 
ctive  bodies  may  l>e  produced.  The  rise  of  temperature  in  the 
>resence  of  infection  is  due  to  the  liacterial  poisons  distributed 
throughout  the  general  circulation  from  the  fm-iLs  of  infection. 
Increased  cheraic  activity  is  produced  by  the  presence  of  toxins 
in  the  blood,  and  reduced  b}'  remo^'ing  the  fluids  or  tissues  whence 
absorption  occurs;  the  temperatvire  drops  vvvy  soon  after  opening 
an  abscess,  cleaning  out  an  infected  uterus,  or  amputation  of  a 
gangrenous  extremity.  Just  what  r51e  the  heat  centers  play  in 
the  presence  of  poi.sons  circulating  in  the  blood  is  not  known. 
Furthermore,  the  radiation  of  heat  from  the  body  surface,  if  not 
from  the  lungs,  is  reduced,  so  that  the  l>alance  of  a  normal  tempera- 
ture can  no  longer  be  maintaincfi. 

The  rise  of  temperature,  then,  in  inflammation  indicates  the 
extent  of  the  inflammation  and  the  resistance  of  the  patient.  If 
the  vitality  be  normal,  then  a  reaction,  in  the  form  of  fever  ranging 
from  a  sUght  rise  to  105°  F.  or  more,  may  I>e  seen,  and  it  must  be 
remembered  that,  even  Tilth  this  high  degree,  the  fever  is  not  to 
l>e  looked  upon  as  harmful  in  itself,  i>ut  rather  as  a  reaction  to  a 
harmful  infection. 

On  the  contrary,  where  the  resistance  of  the  patient  is  poor 
from  disease  or  age,  and  the  tissues  are  not  able  to  react  sufficiently 
against  the  poisons  taken  into  the  blood ;  where,  too,  the  amount  of 
poison  is  so  great  or  its  \irulence  so  intense  that  the  resistive  powers 
are  unable  to  cof>e  with  it,  a  subnormal  temperature  is  observed 
anfl  the  outlook  is  grave.  Tliose  patients  overwhelmetl  by  over- 
dosage of  bacterial  poisons  suffer  collapse,  and,  unless  ha^sty 
removal  of  the  focus  and  active  and  rapid  elimination  of  the 
oidons  is  procuretl,  death  ensues  shortly. 

On  withdrawal  of  the  pus  or  other  infected  material  from  which 
the  supply  of  poisons  is  drawn,  the  protective  bodies  of  the  blood 
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and  the  organs  of  elimination  soon  dispose  of  the  poisons  remainitB^ 
in  the  circulation,  and  the  temperature  drops  to  normal,  at  time^ 
accompanied  by  perspiration  or  diuresis,  occasionally  by  a  diar^- — 
rhea.  The  fall  to  normal  may  be  very  gradual  (lysis)  or  verj^*^ 
rapid  (crisis). 

The  fever  arising  from  an  ordinary  pyogenic  infection  gaining 
entrance  to  a  wound  comes  up  in  from  eighteen  to*thirty-six  hours 
subsequently.  Inflammatory  fever  is  then  to  be  distinguished  from 
postoperative  fever  or  the  so-called  aseptic  surgical  fever.  Post- 
operative fever  usually  follows  the  larger  surgical  procedures,  and 
does  not  reach  high  grades,  rarely  rising  higher  than  100®  to  101** 
F.  It  comes  up  within  the  first  twelve  to  eighteen  hours  following 
the  operation  and  subsides  by  the  evening  of  the  day  following. 
Aseptic  surgical  fever  is  thought  to  be  due  to  absorption  of  fibrin 
ferment  from  the  wound  surface,  which,  it  is  known,  is  capable 
of  producing  a  rise  of  temperature  when  injected  hypodermically; 
yet  this  rise  of  temperature  probably  is  partially  due  to  bacteria 
gaining  admission  to  the  wound  in  insufficient  numbers  to  estab- 
lish themselves  and  produce  a  local  reaction.  So,  when  a  rise  of 
temperature  comes  immediately  after  an  operation  and  subsides 
by  the  end  of  twenty-four  hours,  it  is  accepted  as  of  no  consequence; 
when  it  comes  at  a  time  subsequently  to  this  a  search  must  be 
made  for  the  cause,  the  first  step  being  to  investigate  the  wound. 

Chill. — The  surface  of  the  body  may  seem  cold  to  the  patient, 
although  his  temperature  is  above  normal.     This  may  simply  be  a 
chillness,  or  it  may  be  so  marked  as  to  be  a  distinct  chill  or  rigor. 
The  chillness  may  last  for  some  hours  or  be  very  brief,  and  if  a 
chill  comes  it  may  be,  usually  is,  single,  although  it  is  sometimes 
repeated.     There  is  usually  an  initial  chill  in  certain  types  of 
inflammation,  which  is  not  repeated  unless  there  is  an  extension  of 
the  infection,  such  as  happens  at  times  in  erysipelas;  when  such 
extension  occurs  it  is  usually  announced  by  a  more  or  less  distinct 
chiU. 

Associated  with  the  fever  of  inflammation  is  the  usual  group  of 
symptoms  found  in  febrile  conditions  generally,  the  febrile  syn- 
drome. This  includes  malaise,  pain  in  the  back,  and  often  in  the 
extremities,  headache,  loss  or  diminution  of  appetite,  constipation 
of  varying  degrees,  unless  the  infection  attacks  the  lining  mem- 
brane of  the  intestine,  when  diarrhea  may  be  present,  and  reduction 
in  the  quantity  and  increase  in  the  color  and  the  specific  gravity 
of  the  urine.  These  symptoms,  associated  with  an  inflammatory 
fever,  are  not  peculiar  to  it,  but  may  happen  in  any  fever,  whether 
produced  by  pathogenic  bacteria  or  not. 

Pulse. — The  pulse  is  accelerated  in  cases  of  inflammation, 
usually  pari  passu  with  the  temperature.  Yet  there  are  exceptions  of 
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two  kinds.  In  one  instance  the  temperature  may  run  exceedingly 
high  and  the  pulse  relatively  slow,  as  is  obsen^eil  in  inflammation 
of  the  lung  produced  by  the  diplcx?oc€Ui»  of  pneumonia,  where  the 
pulse  is  full  and  bounding  and  slow,  of  the  sthenic  type,  or  in  ty- 
phoid infection.  On  the  other  hand,  we  find  ea^es  of  subnormal 
temperature  with  an  extremely  rapid  and  full  pulse,  observed  in 
those  ill-fated  patients  in  whom  the  balance  between  the  reisist- 
ance  and  the  infection  cannot  be  maintained,  and  who  are,  there- 
fore, overwhekned  by  the  virulent  poisons  in  their  circulation. 
The  individual  who  has  a  high  temperature  and  a  slow  (relatively) 
pulse  may  be  accepted  as  offering  splendid  resistance  so  far,  but 
the  one  with  low  temperature  (sul>normai)  and  a  rapid  and 
perhaps  irregular  pulse  is  to  be  accepted  always  as  being  in  an 
alarming  state. 

Certain  inflarmnatory  processes  tcntl  to  produce  different  quali- 
ties in  the  pulse,  a  fact  of  umnistakably  positive  value  at  times, 
but  not  w^orthy  of  rigid  acceptance*  As  an  illustration  of  this 
point,  the  slow,  full,  bounding  puLse  of  lobar  pneunxonia  may 
be  given,  or  the  small,  rapid,  hard,  wirj%  or  thread.v  pulse  of  acute 
peritonitis*  Again,  the  weak,  scarcely  palpable,  very  rapitl,  per- 
haps  dichrotic  pulse,  while  belonging  to  no  particular  anatomic 
site,  nevcrthelejss  warns  the  surgeon  of  impending  dissolution. 

The  facies  of  patients  suffering  from  severe  inflammatory 
processes  stand  as  the  equal  of  pulse  and  temperature,  if  not  their 
superior,  as  an  index  to  the  effect  produced  by  the  disease.  There 
is  no  description  worthy  of  the  expression  of  the  countenance  of 
one  violently  intoxicated  with  bacterial  poisons,  but  the  evident 
rapid  lass  of  weight,  the  pinched  expression,  the  unnatural  look, 
the  pallid  features,  the  cyanotic,  livid  lips,  the  leaky  skin,  the 
anxious,  nervous,  uneasy  manner  are  tokens  of  illness  which,  when 
they  have  once  been  seen,  cannot  be  forgotten  and  beggar  all  efforts 
at  description. 

In  severe  inflammatory  processes,  especially  if  they  are  of  long 
duration,  a  distinct  tjT^hoid  condition  may  be  observed,  with  all 
the  train  of  ner\^ous  and  mental  symptoms,  developing  subsultus 
tendinum,  carphologia,  coma  vigil,  stupor,  delirimn,  coma,  and 
death.  Delirium  may  occur  in  acute  cases  of  very  short  duration, 
a&  in  other  febrile  conditions. 

Leukocytoms. — The  value  of  the  leukocyte  count  as  a  diagnastic 
factor  in  acute  inflammatory  processes  is  well  established,  hut 
cannot  be  looked  uixjn  as  showing  up  in  every  case  witli  sufficient 
preeiseness  to  render  it  universally  applicable.  It  must  be  accepted 
ss  of  not  only  important  diagnostic  service,  but  as  of  prognostic 
importance.  The  rule  is,  that  in  acute  inflammatory'  processes 
the  leukoc}^  count  often  becomes  the  chief  differential  point 
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between  this  condition  and  non-infiaminatory  proeesBee.  The 
increai^e  may  t>e  so  flight  that  it  has  no  value,  or  the  process  in  " 
question  may  often  be  a*si?(.K!iated  with  jmother  pathologic  process  ^ 
which  produces  leukocytosis.  Again,  it  may  be  influenced  by  the 
presence  of  diseases  which  habitually  produce  leukopenia,  eoiLse- 
quently  an  increase  of  100  per  cent,  in  the  actual  number  may  be 
observed  without  bringing  the  total  count  up  to  a  maximum  normal 
In  such  cases,  unless  a  series  of  counts  are  made  at  stated  inter\^als, 
and  unless  the  leukopenic  process  be  recognized  at  the  time,  mani- 
festly  no  imjxirtance  could  be  attached  to  the  fimUngs.  So  in 
t^'phoid  fever »  with  its  usual  leukopenia,  an  acute  inflaimuatory 
process  may  develop,  and  at  no  time  raise  the  count  above  normal  • 
for  a  healthy  inthviduid.  However,  if  tiie  count  be  made  every 
hour  or  two  from  the  time  of  the  suspected  inflammation,  and  the 
alteration  of  the  leukocyte  count  from  hour  to  hour  noted,  rela- 
tively great  variations  may  he  found.  In  acute  inflammations 
the  range  of  leokoc>losis  may  run  all  the  way  from  a  worthless 
increase  of  a  few  hundred  cells  to  two  or  five  times  the  nonnal,  and 
present  such  a  differential  picture  that  it  may  be  accepted  as  almost 
pathognomonic,  even  when  apparently  strongly  contradiet**d  by 
signs  and  symptoms.  Leukocyte  counts  which  do  not  consider  the 
differential  percentages  camiot  be  relied  upon  imphcitly  for  diag- 
nosis, and  have  no  prognostic  value.  However,  if  the  cEfferejitirJ 
count  can  be  made  by  a  competent  microscopist  it  gives  valuable 
diagnostic  and  j>rognostic  infonnatiou;  in  many  instances  the 
count,  on  the  other  hand,  is  of  little  or  no  value. 

Gibmn's  C^ar/, ^-Consider  the  normal  nundjer  of  leukocytes  as  j 
10,000,  anil  the  normal  percentage  of  pohmorphonuclear  neutro- 
philes  as  75  percent.,  both  admittedly  high  maximums,  there  seems 
to  be  a  normal  ratio  maintainc^d  between  the  count  increase  and< 
the  percentage  increase*  A  marked  variation  from  this  ratio 
indicates  inability  on  the  port  of  the  body  to  cope  with  the  bacteria 
causing  the  demanth  The  ratio  maintained  with  greatest  advan- 
tage to  the  patient,  according  to  Ciilison,  is  that  each  increase  of 
1000  in  the  total  count  should  he  accompanied  by  an  increjuse  of 
1  in  the  percent iige.  Thus,  with  a  total  count  of  20,tKX)  the 
polymorphonuclears  should  be  about  85  per  cent.  The  poly- 
morphonuclears are  the  phagocytic,  the  anti-infection  cells.  If 
the  percentage  is  high  and  the  total  count  low,  it  is  interpreted  to 
mean  that  the  demand  is  very  great  or  that  the  patient*s  resist- 
ance is  poor.  A  paradoxic  fact  is  at  times  found,  in  tiiat  a  ver>' 
limited  inflammation  may  be  seen  with  a  very  marked  leukoc\*tosis, 
and,  mce  versu,  a  very  extensive  process  ^ith  slight  leukocytic  di^ 
turbances.  This  may  be  at  least  partially  explained  by  the  rela- 
tionship  existing  l>etween  the  resistance  of  the  tissues  and  the 
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rinilence  of  the  infection.  One  can  but  say,  in  justice  to  the  sulv 
ject,  that,  while  of  the  utniast  importance  as  one  symptom  of  acute 
infliumuatiou,  the  blood  count  cimnot  be  relied  upon  as  an  unfailing 
procedure.  Acute  inflammation  has  been  specified  advisedly  in 
thL«  discussion,  for  it  st^ms  so  far  that  the  leukocyte  findings  are 
of  little  value  in  chrome  processes. 

One  exception  deserves  to  be  made  to  the  above  rule  for  the 
siguifipance  of  the  total  and  differential  counts.  In  cases  of 
al>»Cfss  of  the  spleen  the  total  count  is  reduced  far  below  normal 
axid  tlie  lymphocytes  constitute  the  majority  of  the  cells.  Further, 
in  those  cases  where  an  inflammation  is  present,  and  shows  the 
characteristic  leukocyte  changes?  if  a  secondary  invol\Traent  of  the 
^leen  results,  the  same  leukocyte  picture  follows  as  if  the  splenic 
iitfection  were  primary  (Eppinj^er). 

Diagnosis  of  Inflammation. — As  a  superficial  process  inftam- 

ni^tioo  may  usually  be  recognized  without  difficulty.     But  wlien 

situated  deeply  it  often  beeomes   a  veritable   impossibility  to 

cl^ar  away  the  obscurity  hovering  over  the  nature  of  the  lesion. 

TtieconditioTLs  causing  confusion  are  numerous — special  affections 

o^>taiii  for  the  various  organs.     In  general,  tumors,  cysts,  and  the 

s^^^-^trallod  granulomata  are  among  the  frequent  causes  of  uncertaint}^ 

Ma^ny  individuals  are  unable  to  give  a  definite  history  of  such  con- 

ditioa**,  and  the  diagnosis  h  thereby  made  more  *UfRcult;  especially 

P  it  difficult  to  fienetrate  the  obscurity  in  these  cases  when  an  acute 

irifl animation  has  developed  on  such  pre-existing  growths.     Again, 

Jri    the  case  of  many  constitutional  conditions  it  is  difficult  to  de- 

t^rxnine  whether  the  STOiptoms  arise  from  an  obscure  inflammatory 

P^'ocess.     Frequently  the  only  method  for  settling  such  uncertainty 

^  t« await  the  appearance  of  <:liagnostic  svinptoms.     The  differenti- 

^-tion  of  acute  non-*mflammatory  painful  processes  in  the  atKiomen, 

ttiornxj  and  cranium  often  present  extreme  difficulty,  especially  if 

*  _  rise  of  temperature  is  accidentally  or  consefiuentally  tissoeiated 

With  them.     Hence,  many  acute  intra-alHlominal  lesions,  intes- 

tuialofjst ruction,  crises,  enterospixsni,  and  neuraliga,  together  with 

^^^  painful  conditions  growing  out  of  intra-intestinal  conditions, 

P*"eseQt  such    insurmountable    and   alarming   symptonis   that   a 

tiiricly  interpretation  of  the  case  can  be  given  onl>^  l>y  exploratory 

^^^'tion.     In  tiie  thorax,  aneurysm  and  tumors  may  cause  hesitancy 

^^  ^litiiinatmg  inflammatory  lesions  and  a  pleurod\Tiia  may  not  be 

d*s5tinguLshal»le  from  pleurisy,  if  the  characteristic  friction  sound 

^*^  obecureil  by  adhesions  or  other  causes.     In  the  cranium  and 

^Wal  column  the  differentiation  must  he  made  between  affections 

within  and  those  i^ithout  the  resyjective  cavities,  and  l>etween  in- 

flaimnation,  on  the  one  hand,  and  tumors,  cysts,  hemorrhages, 

^^MJUryams,  thromlTOses,  emboli,  and  depressions  on  the  other. 
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It  is  safe  to  think  of  inflammation  whenever  an  obscure  lesion  be- 
comes evident,  and  in  most  instances  sufficient  evidence  can  be 
had,  either  by  discovery  of  local  signs,  of  constitutional  symptoms, 
or  of  disturbance  of  function,  sensory,  motor,  or  secretory,  to  un- 
ravel the  mystery,  or  the  failure  of  these  will  eliminate  inflammation 
from  the  question  entirely.  In  spite  of  all,  now  and  then  a  just 
conclusion  can  only  be  reached  after  all  known  means  are  in  a  given 
case  exhausted,  and  far  too  often  no  accurate  conclusion  is  made 
until  the  postmortem  unshrouds  the  mystery  that  has  destroyed 
another  life. 

Prognosis  of  Inflammation. — The  prognosis  of  inflammaton- 
processes  depends  on  several  factors.  As  the  preceding  pages  have 
taught,  it  depends  first  on  the  virulence  or  the  nature  of  the  in- 
fection and  the  resistance  of  the  patient.  The  same  poor  protective 
powers  of  a  body  that  have  been  unable  to  ward  off  or  stamp  out  an 
infection  in  its  incipiency  may  succumb  to  the  spread  of  that 
infection  in  its  tissues.  A  slight  infection  of  virulent  bacteria 
may  thus  destroy  tissues  or  life  in  one  who  in  a  better  state  of  health 
might  have  suffered  no  inconvenience  from  it.  The  quantity  of 
the  infection  often  plays  a  prominent  r61e  in  determining  the 
result.  It  may  be  said  of  the  pyogenic  cocci  that  for  the  normal 
individual  there  is  a  maximum  dose  which  can  be  overcome  by 
him  without  signs  of  inflammation,  and  that  all  degrees  of  reaction 
will  follow  doses  in  excess  of  this  maximum  until  so  great  a  number 
of  bacteria  are  administered  that  the  resisting  powers  are  over- 
whelmed and  prostration  and  death  follow  in  a  few  hours.  There- 
fore in  those  cases  where  a  large  abscess  discharges  its  contents 
into  a  cavity  of  great  absorptive  capacity,  such  as  the  peritoneum, 
or  when  a  hollow  viscus  ruptures  and  pours  its  bacteria-laden  fluids 
into  it,  it  will  be  easily  understood  why  the  exitus  is  so  rapid. 

The  general  resistance  of  the  individual  is  not  the  only  item  of 
importance  in  this  connection.  In  practical  work  local  conditions 
often  arise  as  the  result  of  accident  or  of  surgical  procedures  which 
reduce  the  local  resistance  far  below  the  general,  and,  by  making 
it  possible  for  bacteria  to  gain  a  footing  in  this  unresisting  tissue, 
establish  an  infection  which  gives  rise  to  very  serious  consequences. 
Especially  is  this  local  diminution  of  the  protective  power  found 
in  those  cases  where  the  main  blood-supply  is  reduced  to  a  mini- 
mum by  ligation  or  by  trauma. 

The  prognosis  again  depends  on  the  importance  of  the  organ  or 
tissue  affected  in  maintaining  Ufe,  and  on  the  possibility  of  com- 
plications arising  directly  or  indirectly  from  such  a  process. 
The  more  \ntal  the  structure  affected,  naturally,  the  more  imtoward 
the  outlook,  so  that  all  inflammatory  processes  affecting  the  heart, 
lungs,  central  nervous  system,  and  kidneys  are  capable  of  ver>' 
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rapidly  termmating  life.  A  process  which  in  muscle  or  bone  might 
spreiul  widely  with  only  temporar>^  discomfort  would  in  a  vital 
organ  or  center  produce  ver>^  early  death.  It  can  be  seen  readily, 
too,  that  if  the  inflammation  is  so  situated  that  by  pressure  of  the 
swelling  it  could  affect  these  organs  the  same  result  would  follow; 
if  a  thrombus  should  form  from  a  facial  inflammation  and  extend 
into  the  sinuses  of  the  skull,  or  if  it  shoukl  form  from  proximity  to  an 
extracranial  infection,  as  in  mastoithtis,  it  becomes  a  serious 
menace  to  life.  If  in  the  course  of  the  circulatory  system  the 
inflammatonr^  process  should  result  in  the  format i<jn  of  vegetations, 
as  in  endocarditis,  or  in  thrombus  formation  in  a  comparatively 
safe  region,  as  in  the  femoral  vein,  the  fact  tliat  tht^e  clots  and 
vegetations  ma>^  at  any  moment  become  ilislodged  and  complicate 
a  curable  inflanunatory  process  by  a  fatal  embolus  renders  the  dan- 
ger much  more  apparent. 

Treatment  of  Inflammation. — The  treatment  of  inflanmiation, 
to  be  efficient,  must  be  applied  in  hannony  with  the  efforts  under- 
ti\ken  by  the  inflammatory  reaction,  as  set  forth  in  the  tlcfinition 
at  the  beginning  of  this  discussion.  It  must  also  emljrace  in  cer- 
tain cases  the  rehef  of  pain  ami  such  general  treatment  as  the 
remote  action  of  the  infection  may  demantt.  Then  all  therapy 
directed  against  inflammation  (it  would  lie  wiser  to  say  infection) 
must  be  such  that  it  will  assist  the  inflammatory  process  in  its  good 
efforts  at  the  prevention  of  such  deleterious  action  txnd  complica- 
tions as  grow  out  of  the  process  in  a  given  stmcture;  it  nmst  elimi- 
nate the  bacteria,  prevent  their  action,  and  spread  and  repair  the 
damage  done  by  them,  or  remove  the  destroyed  or  dangerous 
tissues  completely  from  the  field;  it  nmst  eliminate  all  factors 
favoring  the  continuance  of  infection.  Since  these  ends  are 
undertaken  by  the  tissues,  and  since  the  chief  mean'^  of  action  is 
by  the  protective  powers  of  the  circulating  fluids,  all  remedial  in- 
terference must  re-establish  the  circulation  as  well  as  possil>le  by 
active  or  passive  means,  an<l  must  l>ring  these  protective  fluids  to 
f^-Bnd  maintain  them  at  their  highest  efficiency.  Where  experience 
has  shown  that  this  cannot  be  done  satisfactorily,  and  where,  by 
such  a  course  of  action,  the  subsequent  complications  or  the 
recurrence  of  attacks  show  that  ultimate  cure  cannot  be  done,  the 
surgeon  may  do  at  a  single  treatment  all  that  is  attempted  by  milder 
methods,  namely,  a  removal  of  the  offending  tissue. 

The  treatment  of  inflammation  is  local  and  constitutional. 
Local  Treatment, — Removal  of  Cause. — The  first  tmd,  theo- 
retically, mast  essential  item  of  local  treatment  of  inflammation 
is  the  removal  of  the  cause,  namely,  the  offending  bacteria.  Out 
of  this  necessity  grew  the  extensive  use  of  antiseptics  in  the  treat- 
ment of  such  conditions.     However »  this  treatment  has  fallen 
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largely  into  disuse,  since  it  has  been  learn(^l  that  the  antiseptics 
do  not  reach  far  beyoncl  the  sia^ace  to  which  they  are  applietl,  and 
hence,  if  beneficial,  they  are  so  by  some  other  virtue  than  that  of 
antifciepsis.  The  good  derived  from  8uch  treatment  is  chiefly  due 
to  the  couiTterirritant  property  of  the  antiseptic  used,  or  to  the 
serviceable  effect  of  the  heat  or  cold  of  the  solution  containing  it, 
Aluminimi  acetate  anri  carbolic  acid  solutions  have  been  used 
extensively,  and  iodin,  alcohol,  and  ichthyol  have  1>een  used,  but  it 
is  doubtful  if  a  ea.se  could  be  made  out  for  any  of  them  as  giving 
relief  by  its  antiseptic  action  in  an  established  inHanuiiation,  except 
in  the  case  of  ichthyol  in  er>'sipelas,  where  it  seems  to  give  appar- 
ently good  results;  how^  we  do  not  know.  The  only  cases  where 
antiseptics  as  such  seem  to  cure  by  destruction  of  bact^-ria  Lk  where 
they  are  injected  into  the  tissue^s.  The  chief  instances  of  this  are 
found  in  the  occasional  abortive  treatment  of  a  beginning  abscess 
by  injection  of  carliolic  acid  and  the  injection  of  formalin  solutions 
into  the  pleural  and  articular  cavities.  Wliethcr  they  serv^e  m  th^e 
cases  by  their  antiseptic  iK>wer  exclusively  is  yery  doubtfuh 

Rest, — This  term  applies  not  only  to  rest  of  the  part  affected, 
but  if  the  process  is  extensive  or  dangerous,  or  if  it  affects  very 
important  organs,  it  must  be  apjilied  to  the  body  as  a  whole.  It  is 
in  this  sense  a  part  of  the  general  or  constitutional  treatment »  but 
for  conciseness  is  given  here. 

It  is  well  known  that  the  lilood-pressure  is  higher  and  the  cir- 
culation (the  numlicr  of  heart-beats)  is  more  active  during  even 
moderate  exercise  than  when  staniling  or  sitting,  and  in  these 
attitudes  it  is  more  active  tlian  when  the  body  is  recumbent. 
Interpreted,  this  simply  means  that  the  blof>ti  is  being  forced 
unnecessarily  agauLst  the  already  stagnant  cells  in  the  field  of 
inflamniation,  and  so  renders  the  condition  less  capable  of  taking 
care  of  itself.  If,  by  reducing  the  activity  of  the  body — that  Ls.  by 
rest — the  number  of  pulsations  cim  he  reduced  to  a  minimum, 
and  unnecesHsarj^  work  so  remo^^d  from  the  heart,  a  distinct  local 
advantage  will  be  gained,  and  -vitality  that  vvill  jwssibly  be  needed 
in  the  course  of  the  disease  will  he  conserved.  C>n  the  contrar\%  if 
tlie  inflanmfiation  is  of  the  asthenic  typi\  the  increased  activity, 
though  not  affecting  the  local  process,  will  so  draw  upon  the  poor 
reserve  of  \ntality  as  to  prove  an  unquestioned,  i>erhaps  fatal,  loss. 
Therefore  in  crises  of  acute  infl;mmiation  it  is  safe  to  say  that  rest, 
if  possible  in  the  recumbent  position,  should  be  enjoined,  and  that 
this  should  be  accompanied  by  prohil>iti<m  of  mental  activity,  such 
as  the  attendance  on  business  or  the  visits  of  friends,  and  the  pre- 
vention of  excitinp;  news,  inasmuch  as  they  all  temi  to  increase  the 
activit}^  of  the  nervous  system  and  draw  on  the  resistive  powers* 
In  many  cases  of  chronic  inflammation  rest  in  bed  is  not  advisable, 
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aad  may  even  prove  positively  harmful.  So,  for  example,  no  one 
prefers  to  order  8ue!i  for  a  case  of  tuberculous  sytiovitis  or  osteomy- 
elitis longer  than  the  circumstances  absolutely  demanil  In  these 
eacactiy  the  opixjsite  obtains — ^bodily  ejcercise,  \vith  necessary 
coru3er\^ation  of  the  diseased  structure^  the  a^ssociation  of  friend?, 
fre2=Ji  air,  and  cheerfulness  serve  a  good  purpose. 

Eest  of  the  (hseosed  organ,  local  rest,  is  likewise  one  of  the  most 
indispeiLsilvle  items  of  the  local  treatment.     It  must  be  pb^^sical 
and  as  much  as  possible  physiologic  rest.     The  patient  must  not 
use  the  part  himself,  nor  must  outside  influences  l>e  brought  into 
action,  so  a^^  to  interfere  with  the  reparative  work  going  on.     An  il- 
lustration of  ptiiisive  disturbance  of  an  iatlamed  field  is  seen  in  the 
antiquated  method  of  s<^pieezing  an  inflamed  tissue  in  an  effort  to 
force  pus  from  it,  or  in  undue  instrumentation  of  an  inflametl  area, 
as  the  bladder  or  rectum,  or  needlessl}^  frequent  application  of 
treatments  that  are  at  least  of  questionable  imiiortxmce.     When  an 
eye  is  inflametl  it  should  be  phice<l  at  rest  by  preventing  the  per- 
fonnance  of  its  function  of  vision  by  prohibiting  the  use  of  the  eye, 
and  should  have  enforced  prevention  of  its  accidental  use  fjy  cover- 
ing it  with  an  opaque  tlressing  or  by  confinement  in  darkness. 
\S hen  the  lar\Tix  becomes  inflamed  silence  must  be  insisted  upon 
if  the  most  specnly  recover^^  is  expected.    This  hiis  recently  been  em- 
phasiz^Nd  by  the  announcement  of  cure  in  several  eases  of  tubcrcu- 
larlarmgitis  by  tracheotomy.    When  the  stomach  becomes  inflamed 
it  lis  given  rest  by  withholding  food  and  substituting  artificial  feed- 
s', or,  if  food  is  allowed  to  enter  it,  it  is  given  in  small  quan- 
titles  of  fluids  of  the  most  nutritious  kind,  thus  gaining  the  greatest 
Uiipfit  from  the  food  ^^ith  the  smallest  exertion  of  the  stomach, 
ti  cystitis  the  bladder  is  drained  l>y  a  self-retaining  catheter  or  by 
cystotomy,  and  tlius  the  two  functions  of  that  viscus,  namely, 
f^tion  of  urme  for  a  time  and  its  periodic  evacuation,  are  both 
^Imiiiiat^.     In  acute  peritonitis  nature  attempts  to  hold  the  con- 
tiBUoiifiiy  mo\^ng  intestine  in  abeyance  by  rigidity  of  the  al> 
<lomiiial  muscles,  and  this  effort  at  enforced  rest  should  not  be 
ttiwarttxi  by  the  aihjiinistration  of  a  purgative,  which,  if  it  proves 
lible  Ui  produce  peristalsis,  will  serve  only  to  scatter  the  infec- 
^^on  broiidcast  or  to  force  adrlitional  intestinal  contents  into  the 
peritoa<*al  cavity  if  a  perforation  is  i^resent.      In  a  similar  w^ay 
**^ut^  inflammation  of  the  joints  is  splinted  by  nature,  and  meddle- 
^>iTie  uciivity  in  efforts  to  manipulate  the  joint  jirove  not  only  of  no 
^'mi*,  l>ut  are  capable  of  much  harm.     The  body  a-s  a  whole  must 
•^^j  and  the  part  affecterl  must  rest  in  cases  of  acute  inflamma- 
tion. 

If  the  inflarmnatory^  process  is  chronic,  then  the  nature  of  the 
^^  must  determine  whether  bodily  rest  in  bed  is  useful.     Local 
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rest  is  useful  to  a  certain  degree,  bot  must  not  be  carried  too  far 
unless  adhe^sioiis  are  accepted  as  preferable  or  inevitable.     Passive 
rest  is  not  eonimendable  in  chronic  inflammations,  cert^nly  not  iii^| 
all,  for  manipulation  and  mas^stige  ha^sten  the  recovery  and  diminish 
the  chances  of  untoward  setiuelBc. 

A  single  additional  statement  is  necessar}' — ^after  th^  tenuina- 
tion  of  an  acute  inflammation  the  return  to  normal  function  must 
be  guarded  lest  a  recurrence  follow.  It  is  better  to  permit  j^radual 
resumption  of  aetiiity  than  to  allow  it  to  he  sudden  and  ccnnplete. 

Pom  tion:  Elevalifm. ^Thv  impaired  circulation  of  inflamed 
tissue  is  influeneett  by  elements  that  have  no  bearing  on  healthy 
structures.  The  demand  for  a  free  circulation,  the  freest  possible, 
is  the  chief  local  need  in  an  inflammatory-  process,  and»  while  the 
circulatory  apparatus  is  al>le  to  handle  the  return  current  of  l>lood 
from  the  most  dependent  parts  of  the  nonnal  hudy  fairly  well,  the 
least  interference  by  gravity  with  the  venous  return  from  an  in- 


Fig,   14. — Fori^arm  and  hand  n'sting  in  elevatptl   position.      Tr^atnioni  of 

flamed  structure  is  perceptible  to  the  patient  by  the  increase  of  pain 
and  retards  recovery^  or  actually  serves  to  cause  a  severer  t^jnnina- 
tion  of  the  process  than  would  othenvise  occur.  The  same  is 
true  of  artificial  obstructions,  such  as  garters,  tight  clothing,  or 
bandages  on  the  proximal  side  of  the  lesion,  or  of  pathologic  inter- 
ference, such  tis  thrombosis  of  an  important  vein  and  tumot^  press^ 
ing  upon  the  vein.  Hence,  the  dependent  ]>osition  of  an  inflametl 
organ  is  to  be  avoided  as  much  as  possiVile,  and  elevation  sufficient 
to  maintain  an  easy  return  of  the  venous  Idood  is  to  be  made.  So 
if  the  foot  is  affected,  the  best  result.s  are  had  by  hing  in  bed  and 
placing  the  foot  on  a  rest  above  the  level  of  the  l)ody,  comparatively 
moderate  benefit  only  being  derived  from  sitting  with  the  foot  on  a 
level  with  or  a  little  above  the  buttocks.  So  carrying  the  hand  in  a 
sling  is  l>etter  than  allowing  it  to  hang  by  the  side,  but  not  so  good 
as  elevation  to  or  above  the  level  of  the  shoulder. 

Another  application  of  position  demanding  consideration^  and 
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imp<?rative  in  practice,  is  that  where  an  inflammatory  process  has 
resulted  in  an  accumulation  of  a  discharge,  whether  senim  or 
pus,  and  a  vent  for  the  same  ha.s  been  estabUshed,  the  position 
niu."!  be  such  as  to  insure  the  freest  and  easiest  discharge  of  the 

Compression. — Pre**sure,  or  compression,  may  become  a  useful 
afljuvant  in  the  treatment  of  inflammation.  Support  would 
probiibly  l»e  a  better  term  than  cither  of  the  abo\'e,  for  the  pressure 
is  always  to  be  applicti  guardc<lly.  Prt^surc  sliould  be  uniform 
in  iti!  distribution  over  the  surface  affected,  and  i.s  aecompli.Hhcd  by 
applying  the  bandages  with  uniform  tension — it  is  difficult  to 
wrap  them  so  that  one  edge  <loes  not  hind  more  than  the  other. 
Compression  is  more  valuable  in  subacute  antl  chronic  inflanmia- 
ion  and  in  the  resolution  of  acute  inflammation  thmx  during  the 
'arly  stages  of  the  latter;  for,  if  a  bandage  be  firmly  applied  early, 
Jtnd  the  swelling  continues,  severe  flamiige  may  he  done  before  tiie 
ssing  i>  recognized  ii.s  the  cause.  In  tiie  early  stages  of  inflam- 
lation  the  tight  bandage  can  do  no  good  and  is  capable  of  great 
But  in  thase  cases  where  there  is  great  swelling  and 
temji,  and  wdiere  the  process  has  passed  its  height,  a  hastier  return 
noruml  is  obtained  by  nsing  compression.  In  cases  where  the 
is  subacute  or  chronic  the  application  of  firm  compression 
very  Vjeneficial ;  this  statement  holds  true  for  synovitis^  vnth 
L'UiTiulation  of  fiuid  in  the  joint  cavity,  as  well  as  elsewhere. 
»n  has  proved  ver>'  widely  useful  in  the  treatment  of 
is  after  the  subsidence  of  acute  symptoms.  It  is 
ly  accomplished  here  Iiy  the  application  of  an  adhesive  rlress- 
As  soon  as  the  dress  big  becomes  loose  l)y  subsitlencc  of  the 
filing  imder  pressure  it  should  be  reapplied. 
Local  Bhod4elti fig. — By  the  term  "local  blood*!etting'*  is  meant 
^^^  ^ithdraw^al  of  blood  from  the  affected  region  without  any 
■pttempt  to  impress  the  general  circulation  thereby  and  thus  indi- 
^p^tly  to  affect  the  inflamniator>^  process,  but  to  produce  an  im- 
■^tiliate  and  direct  effect  on  the  tissues  concerned,  Tliis  method 
Hphe^tment,  when  properly  employed,  affords  one  of  the  most 
^B^^'ful,  grateful,  ixnd  rational  means  of  relief.  The  result  is 
Jeconiplishetl  liy  allowing  a  disciiarge  of  blood  and  serum  directly 
'<»m  the  painful,  throbbing,  swollen  part.  This  escape  of  fluids 
iipvps  tension  more  than  tem]>orar]ly,  rediict^  or  allays  the  pain; 
f^mds  carry  out  with  them  a  portion,  pcrhai:)s  insignificant,  of 
Wtma,  and  somewhat  of  the  toxins;  this  relieves  the  engorge- 
t  in  the  vessels  and  the  pressure  from  those  not  affected,  and 
s  resumption  of  a  more  active  circulation  and  the  entrance  into 
'*'  Self!  of  action  of  fi^esh  leukoc>i;es  and  serum  ready  to  coinl>at 
rwQaining  bacteria.     Not  only  so,  the  continued  flow  of  serum 
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in  greater  or  le^^or  quantity  from  the  openings  made  guarantees 
the  maintenance  of  a  fresh  supply  of  antil>acterial  substancesi  for 
some  hours. 

There  are  four  methods  hi  use  for  this  puq>ose: 
(a)    Scarifimtion, — This    method  of  loeal   blooci-letting   h   of 
service  in  hmited  intlammatioiis  of  the  mucous  membranes,  and 
coukl  manifestly  be  of  httle  usefulness  in  extensive  processes.     The 
epithelial  covering  is  cut  through  at  several  points  with  a  scarifiea-l 
lion  knife,  with  as  little  trauma  to  the  imderl}iiig  tissues  as  possible, 
(6)  MuUiph  Fundure, — A  sharp  bistoury  is  employed  here,  and 
several  punctures  are  made  down  into  the  inflammatory'  mass, 
reaching  as  deeply  as  the  ease  may  demand.     This  method  isj 
intended  to  allow  an  esca]>e  of  fluids  from  the  depths  of  the  process^ 

(c)  Incimon. — If  the  preceding  method  for  any  reason  seems 
inadequat-e,  incision,  single  or  nmltiple,  parallel  or  crucial,  is  done 
deep  down  into  the  inflamed  tissues  and  a  large  outlet  is  made. 

(d)  Leeches. — This  is  mentioned  more  a^s  a  matter  of  complete- 
ness that  from  any  desire  on  the  author's  part  to  reconmiend  it. 
Yet  there  are  patients  who  will  submit  to  k^eching,  though  posi-i 
tively  refusing  either  of  the  two  preceding  methods.  The  objec-' 
tion  to  the  use  of  leeches  is  that  they  are  gruesome,  presumably  not 
aseptic,  and  at  times  troublesome  to  handk*.  Still  there  arc  recent 
texts  by  alile  authors  recommending  their  use. 

In  employing  any  of  these  methods  asepsis  is,  of  course,  imi>era- 
tive.  If  one  desires  the  bleeding  to  continue  for  a  time,  it  is  ac- 
complished by  the  use  of  tepid  water  on  the  bk^inling  surface  or  by 
the  emplo>Tnent  of  a  drj^  cup,  Wlien  it  becomes  necessary  to 
control  the  active  hemorrhage  a  pack  or  compress  and  hot  water  will 
be  sufficient.  If  the  inflanmiation  is  produced  by  anaerobic  bac- 
teria incision  is  of  utmost  importance,  as  it  serves  the  purpose  of 
treating  the  inflammation  and  crippling  the  bacteria  by  admission 
of  ox>^gen  at  the  same  time. 

In  the  emplo>Tnent  of  local  blood-letting  surgery  has  its 
most  certain  means  of  aborting  mi  inflammation  and  of  preventing 
the  more  undesirable  terminations.  The  course  of  the  inflamma- 
tion is  certain  to  be  curtaiknl  l»y  it  tmd  the  ultimate  tissue  dt^t ruc- 
tion will  be  prevented  or  materially  limited. 

Heal  and  CokL— The  use  of  heat  or  cold,  especially  the  fonner, 
has  long  been  a  favorite  treatment  for  inflmnmation.  They  may 
be  used  as  dry  heat  or  cold  and  as  moist  or  wet.  The  latter  method 
has  been  thought  the  more  advantageous,  on  account  of  the 
shriveling  effect  of  prolonged  exposure  of  cutaneous  surfaces  to 
water,  the  appearance  of  the  washerwoman's  hands  after  several 
hours'  service  at  the  tul>  being  cited  as  an  illustration  of  this  power. 
In  the  light  of  our  knowledge  of  the  modus  operandi  of  thermal  treat- 
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mat,  it  would  seem  incUfferent  whether  the  application  is  dry  or 
mmir  ant  I  the  only  advantage  of  choice  between  the  two  h  con- 
venience of  apphcation.  The  use  of  potiltiees,  so  universal  a  few 
yeai^  tigo,  ha<:l  lis  its  chief  recommendation  the  heat  contained  in 
tbeiii  and  their  tendency  to  retain  it  a  considerable  time;  and  did 
not,  BR  was  thought,  depend  on  any  therapeutic  value  in  bran, 
slipper} -elm,  peach-tree  leaver?,  flaxseed,  and  so  on.  No  fault  could 
ewn  now  be  found  with  the  essential  workings  of  treatment  by 
poultice  in  certiun  cases,  but  they  are  filthy  and  uncomfortal)ie,  and 
are  mi  only  not  sterile,  slb  a  rule  (nome  were  shockingly  nast}-),  liut 
are  favorable  pabulum  for  bacteria.  Some  of  the  modern  poultice 
material  found  in  the  markets  has  the  same  advantage  of  making 
a  moist  dressing,  antl  can  be  used  either  hot  or  cold.  Ai>out  the 
only  advantage  gained  by  the  tlrugs  contained  in  them  is  to  render 
aad  keep  them  sterile.  But  all  forms  of  poultices  are  to  be  viewed 
as  mearus  for  apphing  moist  heat  or  cold,  nothing  more,  and  this 
can  be  done  in  a  simpler,  more  convenient,  anr!  cleanlitrr  way  by  the 
Usie  of  packs,  coinx>r esses,  or  towels  which  have  been  saturateil  with 
'^'ater,  or  by  allowing  the  water  to  run  over  or  by  immersing  the 
part  in  water. 

If  dn^  thermal  treatment  is  desired,  the   water-bottle,  coils 

<*^  tubing  through  which  the  water  flows,  or  the  thermophore  are 

-he  most  convenient  means  of  application.     In  the  administration 

^'  <?o|fl  in  rubber*  glaas^  or  metal  \"essels  it  is  best  to  have  a  covering 

^^  cJDth,  or  to  place  a  t^wel  between  the  receptacle  and  the  skin, 

^  Condensation  on  the  surface  dampens  the  skm  and  the  clothing. 

*^  is  wiser  in  cases  which  are  likely  to  need  surgical  work  at  any 

'foment  to  employ  only  dry  heat  or  cold,  as  the  prolonged  macera- 

"OH  of  the  tissues  would  render  asepsis  more  difficult  of  accomphsh- 

'^^Ht.    Another    method    of   administering   heat    is    the    hot-air 

*^^^jDber;  this  can  be  used  in  those  cases  where  the  parts  can  be 

^^^^^losed  in  the  apparatus.     In  this  method  of  employing  heat 

^^^  temperature  may  be  brought  to  very  high  limits  without  harm* 

^^    Is  chiefly  useful  in  chronic  inflanimation  of  joints. 

Heat  and  cold  do  not  pro<luce  their  therapt^utic  efifect  in  a 

J^^^chanical  way,  for,  while  they  possiljly  tiilate  and  contract  the 

^*>cjd- vessels  much  as  they  do  metal  tubes,  their  chief  action  is  re- 

^p^    through    the   va^sodilators   and    vasoconstrictors,    and   their 

.  *'^^ct  action  Is  negligible.     This  is  mentionetl  to  emphasize  that  it 

^  '^iot  the  apphcation  of  violent  heat  or  cold  to  the  tissues  that  Ls 

but  the  prolonged  application  of  tolerable  degrees.     In 

t  of  heat  there  is  little  danger,  except  in  unconscious  patients ; 

<^^i8cious  ones  will  complain  of  excesses.     But  in  the  use  of  cold, 

^"^th  its  anesthetic  tendency,  great  harm  may  be  done  by  tempera- 

^^T^  below  that  of  melting  ice.     It  must  be  remembered  that  the 
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temperature  of  ice,  if  gathered  fresh  in  the  winter  season,  may  be 
ver>'  much  below  the  freezing  point.  To  state  the  facts  tritely,  the 
object  should  be  not  to  cook  the  parts  or  to  freeze  them,  but  to 
stimulate  the  circulation  reflexly  into  greater  activity,  and  moder- 
ate degrees  of  heat  and  cold  are  sufficient.  • 

When  to  employ  heat  and  when  cold  is  a  difficult  problem,  if, 
indeed,  there  is  a  choice  generally,  except  in  so  far  as  the  comfort 
afforded  may  determine  it.  Some  surgeons  use  heat  and  cold 
alternately,  applying  heat  for  an  hour  or  two  and  cold  for  a  similar 
period.  -Since  cold  contracts  the  blood-vessels,  it  would  seem  to  be 
indicated  in  those  stages  of  inflammation  prior  to  stasis,  and  since 
heat  dilates  the  vessels,  it  would  seem  preferable  during  the  latter 
period  of  congestion  and  during  stasis.  But  in  every  inflammation 
these  stages  exist  side  by  side,  and  so  no  choice  could  be  made  on 
such  a  basis,  except  it  be  the  alternation  of  the  two.  In  most  cases 
heat  is  preferred,  but  in  acute  inflammation  of  the  peritoneal 
cavity  and  of  the  testicle  and  epididymis  cold  is  usually  pre- 
f(Trod. 

Heat  or  cold  may  be  applied  continuously  or  at  intervals,  an 
hour  or  two  on  and  an  equal  time  off. 

The  use  of  heat  in  acute  inflammatory  processes  about  to  sup- 
purate hastens  the  breaking  down  of  necrotic  tissue  by  its  favorable 
action  on  bacteria  in  areas  where  the  circulation  has  ceased,  and 
limits  the  inflammatory  process  in  the  surrounding  zone  by  stimu- 
lating the  circulation  to  greater  activity.  In  tissues  whose  circu- 
lation is  maintained  it  is  inconceivable  that  the  activity  of  bacteria 
could  be  materially  increased  by  its  application. 

The  danger  in  the  use  of  heat  is  a  bum;  in  the  use  of  cold  there 
is  danger  of  causing  death  of  tissue  by  prolonged  application,  es- 
pecially in  the  very  young  and  the  ver>'  old  and  feeble. 

Counter  irritation. — This  method  has  been  employed  in  the 
treatment  of  inflammation  for  ages,  and  its  value  depends  upon  the 
increased  flow  of  blood  to  the  region  aflfected.  Its  usefulness  i^ 
chiefly  in  chronic  and  subacute  inflammatory  processes,  although 
it  is  employed  in  certain  acute  processes  with  apparent  benefit. 
Acute  conditions  in  which  counterirritation  is  used  are  pleurisy, 
lobar  pneumonia  under  certain  circumstances,  and  inflamma- 
tions of  the  mucous  membrane.  One  would  not  think,  however,  of 
emplo>'ing  it  with  advantage  in  h\T)eracute  or  fulminating  cases  in 
any  tissue. 

Counterirritation  is  made  by  the  application  of  rubefacients, 
as  illustrated  by  bathing  the  part  in  mustard  water,  or  by  the  ap- 
plication of  mustard  plasters,  by  rubbing  ^^^th  turpentine  or  some 
irritating  liniment;  by  the  application  of  iodin  in  some  form,  the 
usual  method,  as  tincture  of  iodin,  compound  iodin  ointment;  by 
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the  use  of  other  ointments,  sueh  as  ointment  of  the  nitrate  of  mer- 
cury'; by  blistering  agents,  as  cantharides,  eantharidal  collodion, 
and  other  similarly  acting  drugs;  and  by  the  employment  of  the 
actual  cauter>^  to  produce  multiple  fijing  blisters.     The  applica- 
tion of  the  cauterj^  is  made  at  points  |  to  1  inch  apart,  and  over 
a  relatively  wide  area.     No  dressing  is  necessary  except  simply 
covering  the  fieid  with  dry  sterile  gauze,  and  even  this  is  dis- 
pensable.    The  appheation  of  medicaments  to  soothe  the  pain 
following  is  contra-indicated.     After  a  few  days,  when  scabs  have 
formed  and  are  falling  off,  or  after  the  btisters  are  dried  up,  a  second 
appheation  may  be  made,  if  necessary',  touching  the  skin  in  the 
intervals  left  from  the  preceding  sitting.     It  is  prol>abl3"  wiser  to  do 
such  treatment  without  emplo>Tnent  of  anesthesia,  for,  if  one  ad- 
mite  that  the  thera|3eutic  effect  is  the  same^  still  some  importance 
Qjust  be  attached  to  the  mental  effect  produced  by  such  treatment. 
h  is  useless  in  all  cast^  where  necrosis  or  suppuration  has  occurred, 
4nd  finds  its  best  field  in  deep  infliumnations,  such  as  periostitis, 
^>"oovitisj  arthritis,  and  inflammatory  processes  in  the  muscles  or 
iKaments  of  the  back. 

Counter  irritation,  carried  to  the  extent  of  producing  large 
oIist*?rs,  has  the  adflitional  effect  of  \nthdrawing  considerable 
9^o.ntities  of  fluid  froni  the  blood. 

The  so-called  resolvent  ilrugs  have  pro!>ably  no  effect  heyond 
tt^^^t  of  mild  counterirritation.  Those  drugs  which  are  mixed 
^^  t-.h  counterirritant.s  are  intended  to  produce  some  adjuvunt  effect 
^^-a^'ojiite  and  iodin  are  useii,  and  aconite,  iochn,  iuid  opium  are 
^J^ed  in  combination  to  chlate  the  vessels  and  to  allay  pain.  The 
cooling  lotions,  once  very  extensively  in  vogue,  had  the  same  effect 
•s    the  emploATnent  of  moderate  cold. 

Mmsage. — In  acute  inftammation  massage  must  lie  accepterl 

as   liaring  only  a  harmful  effect.     The  more  acute  the  process  the 

'^ore  peremptorily  is  it  contra-inilicatedj  for  the  reasons  assigned 

^^ixcier  Rest,     However,  after  the  acute  stages  have  passed,  and  in 

sixl:>5jnite  and  chronic  inflammation,  it  has  very  decided  usefulness. 

M^aaage  stimulates  the  circulation,  l>reaks  up  new-formed  tissue 

diXfi  encourages  its  absorption,  and  prevents  thereby  sequelae  in 

tHo  nature  of  adhesions  or  ankylosis.     It  is  of  greater  value  when 

^^^^ia  conjunction  with  counterirritation,  or  with  the  application 

^^  fRoist  heat  by  inunersion  of  the  part  in  water  heated  to  tolerance, 

»^^  the  performance  of  mas^sage  during  or  imme*iiately  subsequent 

^^  the  immersion.     Miissage  may  be  accompanied  by  a  certain 

^^ount  of  physiologic  use  of  the  part^  which  accomplishes  the 

^fi^meenJ,  and  directs  the  result  along  useful  lines.     So,  for  ex- 

**^ple,  in  inflammations  of  the  hand  the  resulting  stiffness  may  be 

^^^come  by  the  persevering  practice  of  the  patient  in  squeezing 
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a  hollow  rubber  ball.  In  the  after-treatment  of  adhesions  follow- 
ing extensive  peritonitis  the  constant  stimulation  of  peristalsis  by 
the  use  of  laxatives  is  nothing  more  than  a  physiologic  massage  of 
the  intestines,  and  the  constant  traction  and  rubbing  of  the  ad- 
hesions not  only  lengthens  them,  but  causes  their  absorption,  so 
that  in  subsecjuent  laparotomies  a  surprisingly  small  vestige  of 
some  former  violent  and  extensive  peritoneal  infection,  with  its 
great  outpour  of  lymph,  is  observed. 

Hygroscopic  Drugs. — If  an  inflammation  is  on  or  near  a  mucous 
membrane  the  local  application  of  hygroscopic  drugs  is  of  decided 
value.  The  si>ecial  field  of  usefulness  for  ttds  class  is  in  the  treat- 
ment of  inflammation  of  the  organs  of  the  female  pelvis  by  vaginal 
tamponade.  The  drug  most  widely  used  is  glycerin,  usually  con- 
taining an  admixture  of  boroglycerid  or  ichthyol.  By  the  use  of 
this  treatment  fluids  are  drawn  from  the  region,  and  subsequent 
improvement  may  be  expected;  it  deplete  the  parts. 

Bier^s  Hyperemic  Treatment, — Under  the  name  of  hyperemic 
treatment  Bier  has  grouped  a  number  of  older  methods  of  treat- 
ment of  inflammation,  elaborated  them,  added  much  that  is  new, 
and  given  the  reasons  for  the  success  of  the  methods  which  have 
l;)ecome  the  explanation  of  the  success  of  other  treatments;  he 
has  shown  that  it  is  by  bringing  leukocytes  and  fresh  senun  to  the 
diseased  tissue  that  a  cure  is  brought  about.  In  other  words,  he 
practises  artificially  as  close  an  imitation  as  possible  of  what  nature 
undertakes  in  the  relief  of  inflammation.  It  is  of  necessity  true 
that  all  successful  methods  for  treating  inflammation  accomplish 
their  end  by  bringing  the  antibacterial  properties  of  the  tissues  into 
play.  In  untreated  inflammation  they  are  delivered  by  the  cir- 
culation (active  hyperemia):  they  are  delivered  in  increased  pro- 
portions und(T  the  influence  of  heat,  cold,  counterirritations, 
niassaj^e,  and  position,  because  of  the  ability  of  these  methods  to 
stimulate  the  circulation,  favorably  modify  the  lumina  of  the 
vessels,  or  reduce  the  resistance  to  blood  circulation  by  facilitating 
venous  return.  The  same  end  is  accomplished  in  Bier's  method. 
In  the  cure  of  inflammation,  not  only  must  the  bacteria  be  elimi- 
nated and  the  tissues  returned  to  their  normal  state,  but  the  toadDS, 
which  are  more  abundant  at  the  site  of  infection  than  elsewhere, 
must  he  disposed  of.  Since  these  bacterial  poisons  produce  the 
constitutional  symptoms  present,  it  becomes  evident  that  there 
are  certain  conditions  under  which  it  would  be  unwise  to  produce 
passive  hj-peremia;  and,  after  overfilling  the  tissues  with  blood  and 
serum  suddenly,  to  turn  this  fluid  again  into  the  general  circulation, 
since  the  general  resistance  would  not  be  able  to  cope  with  the 
increased  quantity  of  toxins  whatever  the  fate  of  the  bacteria  which 
produced  them  might  be.     So  many  toxins  may  be  turned  into  the 
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tion  which  present  pienera!  ^wiptoms  of  high  toxicity,  or  in  those 
where  a  clissolution  of  the  ti^sue^s  Is  imminent,  the  treatment  should 
l>e  administered  either  not  at  all  or  with  the  utmost  caution,  or 
shoyki  he  preceded  by  incision  of  the  parts,  so  that  an  escape  of  the 
accumulating  toxin-hi<len  fluids  may  take  place  almost  as  rapidly 
as  they  accumulate*  thas  giving  in  an  intensified  manner  the  same 
results  already  seen  from  local  blood-letting. 

The  methods  suggested  by  Bier  for  producing  h>T>eremia  are 
negative  pressure  or  cuppingi  obstruction  of  the  venous  return  by 
compression  with  circular  bantlages  or  tourniquets,  both  producing 
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Fig.  17. — Bier*s  hyperemic  treatment^^hot-air  rnbinet . 


passive  hjperemia,  and  the  application  of  heat,  as  in  hot*air  cham- 
bers (active  h\j»eremia). 

The  duration  of  each  treatment,  the  fre^quency  of  treatment, 
and  the  extent  of  pressure  used  viiry  wath  the  conditions  preseni 
The  treatment  by  piissivt*  hyperc*mia  may  be  given  in  sittings 
from  one-half  hour  to  twenty  hours  per  day.  In  the  acute  cases  t 
sittings  are  relatively  longer,  while  they  are  shorter  in  the  chronic' 
processes.  It  is  necessary  to  release  the  pressure  at  intervals, 
allowing  a  rest  of  a  few  minutes  between.  Thus,  in  a  case  of  acute 
superficial  abscess  fort\^'five  minutes  daily  may  be  consumed, 
appl^-ing  the  cup,  retaining  it  five  minutes,  remove  it,  rest  three 
minutes,  reapply,  and  so  on.  Treatment  may  be  made  daily,  twice 
daily,  or  every  other  day,  as  the  case  may  be.     Hot-air  hji^erei 


at, 

i 


INFLAMiL^uTiON 


137 


(active)  is  more  useful  in  chronic  inflammatory^  processes  and  in 
cases  where  considerable  exudate  remains  to  be  absorbed. 

LAical  Anodynes, — When  the  pain  persists,  in  spite  of  the  treat- 
ment>  of  inflammation  as  outlined  above,  all  of  which  should  tend 
to  alleviate  the  pain,  it  becomes  nec^essarj^  to  resort  to  drugs  for 
relief.  These,  however,  should  not  displace  the  curative  treatment, 
which  should  be  tried  faithfully,  if  possible,  before  resort  is  had  to 
anod>Ties,  for  u><ually  the  employment  of  rest,  elevation,  heat  or 
cold,  and  local  blood-letting  will  give  sufficient  relief  to  render  the 
use  of  aiiorivTies  superfluous.  When,  owing  to  the  location  of  the 
mflammation  or  for  other  reasons,  the  pain  persists  or  increases,  no 
hftdtance  need  be  \vm\  in  attempting  rehef  by  topical  applications. 
The  drugs  of  most  efficient  service  are  opium  and  its  derivatives, 
l^elladomia,  frequently  used  in  combination  with  ih^  former  drug, 
and  tincture  of  eooium,  Cocam  is  also  highly  efficacious,  but  it 
tasa^t  be  remembered  that  habit  of  this  drug  is  tiuite  as  frequent  by 
local  as  by  hyptxlermic  or  internal  administration,  and  that  the  l>e- 
ginning  of  most  cases  is  a  physician's  prescription.  The  use  of  lauda- 
num and  belladonna  may  give  satisfactory^  results  by  application 
an  inflamed  skm  surface,  but  the  most  beneficial  results  are 
t4iine<l  by  applying  them  to  mucous  membrane.  The  special 
region  where  pain  is  most  satisfactorily  reheve<l  by  bellatluima  and 
opium  is  in  inflammations  of  the  rectum  and  anus,  and  in  tlie  deep 
urethra  and  the  base  and  neck  of  the  blacider,  in  which  region  they 
are  administered  with  most  gratefid  (runifort  to  the  patient.      They 

to  be  atlmiaistered  here  in  the  form  of  suppositories. 

There  is  gtUl  another  drug  recently  come  into  repute  as  not 

y  a  relief  for  the  pain  of  inflammation,  but  as  a  curative  treats 
ment,  namely*  magnesium  sulphate.  It  is  employed  in  super- 
ficial infections,  and  is  applied  in  saturated  solution,  which  is 
poured  on  the  drejssing  sufficiently  to  keep  it  wet.  The  pain  is 
mitigated^  often  to  the  extent  of  comfort,  and  the  inflammation  is 
shortened,  anil  complications  and  untoward  temdnations  are  less 
likely  to  occur.  Manifestly,  it  wcjidd  be  of  no  service  in  lesions 
widely  separated  from  the  surfaces  of  application. 

General  or  Constitutional  Treatment  of  Inflammation. 
— (o)  hwrease  of  elimination  may  be  taken  as  the  first  step  in  the 
constitutional  treatment.  The  secretory  and  excretory  organs 
must  be  brought  to  t  heir  greatest  efficiency.  The  administration  of 
purgatives,  of  diuretics,  and  the  production  of  diaphoresis  are 
the  three  hues  jilong  which  we  may  work.  There  %vill  result,  not 
only  an  elimimition  of  harmful  proflucts,  but  the  organs  of  the  body 
wll  l>e  placed  at  the  greatest  advantage  in  the  performance  of  their 
nutritive  function.  There  is  no  need  to  undertake  elimination  by 
all  tliree  routes,  but,  under  ordinary  circumstances,  the  alimentary 
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tract  and  the  kidneys  are  impressed  into  extra  service.  A  purga- 
tive is  given,  and  large  quantities  of  water  are  administered;  hot 
water  is  a  more  serviceable  diuretic.  If  for  good  reason  any  one  of 
these  three  routes  cannot  be  safely  stimulated  to  higher  activity, 
or  if  it  is  necessary  to  relieve  it  of  as  much  work  as  possible,  the 
other  two  may  be  used.  So  in  cases  where  the  peritoneum  is 
inflamed,  purgatives  ^lU  disturb  the  rest  of  the  tissues,  and,  by 
exciting  peristalsis,  will  intensify  the  inflammator>'  process. 
Hence,  the  kidneys  and  the  skin  onJy  of  the  three  methods  may  be 
employed  in  these  cases.  If  the  inflammation  affects  the  mucous 
membrane  of  the  stomach  or  intestine,  then  vomiting  or  purgation 
at  the  beginning  is  necessary  to  remove  the  contents  and  aflford 
rest.  If  the  inflammation  is  in  the  kidneys,  their  work  must  be 
undertaken  by  the  skin  and  bowels,  but,  under  no  circumstances, 
by  attempting  to  drive  the  kidneys  to  perform  excessive  work  in 
their  crippled  condition.  The  physician  is  easily  at  a  disadvantage 
when  one  of  the  eliminative  organs  is  crippled  by  the  disease  he  is 
attempting  to  treat. 

(6)  Increase  in  the  General  Resistance. — ^The  bodily  vigor  should 
be  brought  to  and  maintained  at  its  highest  eflSciency.  Hence  the 
food,  both  in  quantity  and  quality,  must  be  such  as  to  accomplish 
the  end  desired  without  undue  or  unnecessary  exaggeration  of  any 
symptom.  Where  the  sufferer  is  in  poor  health,  anemic,  and  ema- 
ciated— L  e.,  in  the  asthenic  type — the  administration  of  the  most 
nutritious  food,  in  the  most  easily  assimilable  forms,  and  in  as  great 
quantities  as  can  he  absorbed,  together  with  tonics  and  stimulants 
jyro  re  nata^  is  the  line  needful  for  the  best  results.  In  such  cases 
the  blood  is  scant  or  poor  in  quality,  the  blood-pressure  low,  and  the 
pulse  rapid;  the  heart  is  wearing  itself  out  in  the  effort  to  meet  the 
demand  with  an  inadequate  machiner>'.  In  such  cases  purgation 
must  be  mild,  if  at  all  admissible.  In  the  sthenic  type,  on  the 
contrary,  general  symptoms  are  brought  out  with  such  vehemence 
as  to  thwart  their  very  purpose  by  their  intensity.  The  blood- 
pressure  is  high,  and  the  heart  may  become  exhausted  working 
against  an  undue  backward  pressure.  Here  the  food  must  be 
light,  of  non-stimulating  character,  and  given  in  small  quantity. 
Elimination  may  be  actively  employed,  especially  by  purging,  and 
the  blood-presvsure  may  even  be  cautiously  reduced  by  the  adminis- 
tration of  drugs.  There  is  no  place  for  stimulants  in  these  cases 
unless  exhaustion  is  apparent. 

(c)  Increase  of  Specific  Resistance. — The  greatest  advance  of 
recent  times  in  the  control  of  infections  is  the  ability  to  raise  the 
resistance  of  the  individual  against  an  infection  with  which  he  may 
be  afflicted,  or  to  absolutely  fortify  his  body  against  any  further 
evil  from  such  infection.     In  the  administration  of  antitoxins  the 
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latter  end  is  reacheil,  and,  though  the  number  of  bacterial  species 
against  which  such  therapy  i.s  potent  is  small,  nevertheless  the 
results  are  astounding.  Tlie  method  of  raiding  the  specific  resist- 
ance is  l>est  iliuist rated  in  the  treatment  of  infianimation  pro- 
duced by  the  Klebs-Loffler  bacillus.  If  the  toxiiLs  have  not  already 
overw^helmtxl  the  nervous  centers,  it  may  be  considered  an  unfading 
curp.  On  the  other  hand,  there  are  many  species  of  bacteria  against 
which  the  resistance  may  be  gradually  raised  In  \iolently  acute 
infectioas  this  method  is,  unfortunately,  worthless,  for  the  poisoas 
are  so  abundant  and  their  action  is  so  swift  that  no  dependence 
can  be  placed  in  the  increase  of  protective  bodies;  the  patient  dies 
before  they  can  be  brougiit  into  action.  But  in  the  less  violent 
acute  cases,  in  recurrent  acute  infections,  in  the  subacute  and 
chronic  cases,  many  infections  are  more  satisfactorily'  combated 
thus  than  in  any  other  way.  The  method  is  more  satisfactory-  if 
the  usual  means  of  treatment  are  used  conjointly.  The  resistance 
is  raised  by  the  administration  of  vaccines,  the  methods  of  ad- 
ministration and  the  actions  of  which  have  been  explained  in  a 
pre\4ous  chapter. 

Operative  Treatment,^ — When,  by  experience,  it  has  been 
learned  that  an  inflammatory  process  once  esta!>lished  in  an  organ 
cannot  be  safely  cured  by  the  non-operative  methods,  and  that  the 
process  persists  as  a  chronic  inflammation,  or  in  spite  of  apparent 
recovery,  relapses  or  recurrences  are  ver>'  likely  to  occur  or  in  a 
iai  case  have  occurred;  where  complications  and  sequelae  follow 
ith  sufficient  frequency  to  render  non-operative  methods  danger- 
Otis,  and  when  these  methods  fail  entirely  to  give  relief,  operative 
treatment  is  indicated,  either  at  once,  without  resort  to  the  usual 
methods  of  treatment,  or,  if  they  are  satisfactory^  for  the  acute 
attack,  the  operation  may  l>e  tlone  subsequently.  Empirically, 
surgeons  have  learned  in  what  conditions  the  operative  is  to  super- 
sede non-operative  treatment.  The  most  nota!>le  instance  of 
frequent  demand  for  operative  treatment  of  inflammatory-  processes, 
either  without  resort  to  non-operative  or  after  the  benefits  of  the 
latter  have  been  obtainetb  is  appendicitis,  for  which  the  only 
rational  treatment  is  appendectomy  at  as  early  a  moment  as 
possible;  chronic  intiammation  of  tlie  uterine  appendages,  acute  or 
chronic  pancreatitis,  or  cholecystitis  and  acute  osteomyelitis  and 
epiphysitis.  In  application  of  operative  conditions  rare  judgment 
is  necessary  to  determine  at  what  stage  of  the  process  it  is  neces^sary 
to  operate.  However,  with  the  exception  of  the  pelvic  viscera,  it 
may  be  given  as  a  safe  guide  that  the  sooner  after  the  diagnosis  is 
made  the  siwer  the  chance  of  cure  by  resort  to  open  surgical  pro- 
cedure. 


CHAPTER  V 
SUPPXJRATION 

Suppuration  is  the  formation  of  pus  on  or  in  the  tissues,  and 
is  in  practical  work  always  the  result  of  infection.  Bacteria  capable 
of  producing  pus  are  called  pyogenic  germs,  and,  while  many  ba^ 
teria  may  produce  disease  without  the  production  of  inflammation 
and  pus,  all  the  pyogenic  germs  are  capable  of  producing  inflamma- 
tion. It  may  further  be  stated  that  pus  can  be  formed  in  the 
tissues  only  as  a  result  of  the  inflammatory  process.  Exceptions 
are  produced  experimentally  by  the  hypodermic  injection  of  croton 
oil  or  turpentine,  but  they  have  no  bearing  upon  practical  pathol- 
ogy and  surgery.  Injection  of  sterilized  pus  and  of  the  filtrate 
from  it  produces  suppuration;  the  toxic  products  of  a  few  of  the 
saprophytes  may  likewise  cause  pus-formation  when  deposited 
in  the  subcutaneous  tissues. 

Definition. — Pus  is  a  creamy  fluid  of  yellow  or  greenish-yellov^ 
color,  of  alkaline  reaction,  and  having  a  specific  gravity  of  1030  to 
1033. 

The  above  description  is  that  of  the  "good,  laudable  pus"  o^ 
the  fathers,  who  considered  its  appearance  in  a  healing  wound  as  ^^ 

very  favorable  sign.     But  these  terms  are  no  longer  applicable 

pus  is  neither  good  nor  laudable. 

The  reaction  of  pus  is  usually  alkaline,  but  at  times  is  neutral 
or  faintly  acid.  Acid  pus  is  found  in  old  cerebral  abscesses,  but  is 
not  confined  to  these. 

Pus  is  frequently  malodorous,  and  this  odor  is  due  to  the  pres- 
ence of  some  particular  organism,  as  the  colon  bacillus,  or  to  a 
mixed  infection  which  causes  decomposition.  The  odor  is  due  to 
formation  of  hydrogen  sulphid,  butyric,  lactic,  and  valerianic  acids. 

Varieties. — There  are  several  varieties  of  pus:  (a)  Pus,  or  nor- 
mal pus,  the  '^good,  laudable  pus"  described  above.  (6)  Ichorous 
pus,  which  has  an  unusually  small  percentage  of  solids,  and  is 
acrid  and  irritating  to  the  integument  if  allowed  to  remain  long  in 
contact  with  it.  (c)  Sanious  pus,  which  contains  enough  red  blood- 
cells  or  hemoglobin  to  give  it  a  reddish  or  blood-stained  appearance. 
A  red  pus  has  been  described  by  Ferchmin,  the  color  depending  on 
pigment  produced  by  an  imnamed  bacterium;  the  red  is  bright,  like 
the  color  of  blood,  and  later  changes  to  violet,  (d)  Fetid  pus  is 
self-descriptive;  the  odor  may  be  produced  by  the  pyogenic  bac- 
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teria  or  by  mfection  with  the  bacteria  of  decomposition.  Pus 
found  in  connection  with  the  lower  aUmentary  tract  and  in  the 
perineal  region  is  especially  likely  to  be  fetid.  This  is  more  often 
but  not  invariably  so  when  a  perforation  has  occxirrefi  during  or 
preeechng  abscess  formation,  {e}  Blue,  green,  or  cerulean  pus  is 
due  to  infection  with  Bacillus  pyocyaneus  (q,  v.),  (/)  Sterile  pus 
is  occasionally  seen,  but  in  practiciil  work  all  of  it  is  considered 
infectetl. 

Liquor  Pmis, — On  allowing  pits  to  stand  for  a  time  in  a  jar  it 
separates  into  an  upper  fluid  layer  and  a  nether  layer  of  sohds. 
About  85  to  90  ikt  cent,  of  pus  is  fluid. 
TTie  fluid  portion  of  pus  is  called  liquor 
urk,  and  is  a  water>%  straw-colored,  or 
ear  fluid.  It  is  derived  from  l>loo<l- 
3smii  and  from  the  fluids  resultant 
upon  the  peptonization  of  tissues  by 
l>acteria.  Liquor  puris  contains,  in  ad- 
dition to  the  toxins  of  the  l>acteria  con- 
stituting the  infection,  fats,  glofjulm, 
albumoses,  t^Tosin,  leucin,  mucus,  and 
chole^terin.  The  latter  is  foujid  par- 
ticularly in  old  pus.  No  fibrinogen  is 
found,  but  in  it  are  found  bactericidal 
and  digestive  imbstances  and  ferments, 
whose  origin  is  attributable  to  the  tissue 
cells  and  to  the  bacteria.  The  salts  of 
jiodium,  calcium,  and  magnesium  are 
found,  the  former  in  the  form  of  chlorids 
and  the  latter  in  the  form  of  the  two 
phasphates.  Liquor  puris  could  not  be 
supposed  to  be  entirely  free  from  liac- 
teria,  owing  to  imperfect  scnlimentation, 

Debris.^The  debris  {or  solids)  of  pus 
contains  large  numl>ers  of  leukocytes, 
chiefly  pohinorphonu clear,  which  may 
or  may  not  contain  bacteria,  the  gran- 
ular material  remaining  after  all  (leukocji^es  chiefly)  disintegratii>n; 
the  shreds  and  fragments  of  tissues,  characteristic  often  of  the 
site  of  pus  formation,  red  blood-celis,  which  are  accidental,  and, 
nnost  important  of  all,  liacteria. 

If  the  suppurative  process  occurred  in  a  region  abounding  in 
fat,  sufficient  quantities  of  it  may  be  present  to  float  as  globules  on 
the  sin^ace  of  the  discharged  pus. 

In  gasQgenic  (pj-ogenic  infections)  gas  is  formed  during  the 
development  of  the  infection,  l)ut  escapes  at  the  time  of  incision. 


Fig.  18.— Bottio  of  [JUS 
separated  into  dtibriB  and 
liquor  puris. 
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This  is  not  the  only  instance,  however,  in  which  tjinpanitic 
abscesses  appear;  they  may  appear  as  the  resyltof  infection,  but 
especially  trauina  plus  infection  in  connection  with  or  in  proximity 
to  the  alimentary  and  respiratory  tracts. 

Pus  18  produced  by  the  peptonizing  action  of  bacteria  on  the 
tissues^  and  in  by  far  the  majority  of  cases  the  bacteria  responsible 
for  pus-formation  are  the  staphylococci,  which,  as  a  rule,  cause  a 
localized  suppuration,  as  seen  in  acute  abscess.  Streptococci  are 
less  likely  to  protluce  pus;  they  produce  a  spreading  inflammation, 
usually  rapid  and  extensive;  however,  strept<5Cocci  do  cause  sui> 
puration,  especially  if  tiie  inflammation  continues!  for  several 
days.  The  peptonizing  action  of  streptococci  is  more  mark*»d 
when  their  culture  is  more  or  less  deprived  of  oxygen.  Although 
the  above-mentionefl  bacteria  are  responsible  for  the  yosX  majority 
of  primary  suppurative  processes,  and  for  suppuration  foUo^^-ing 
upon  some  primary  non-pyogenic  infection,  there  are  a  goodly 
number  of  bacteria  occasionally  producing  suppuration,  and  a  few 
which,  though  often  prodncing  disease,  rarely  cause  suppuration 
in  pure  culture.  After  the  staphylococci  the  most  frequent  pu>s- 
producer  is  the  diplococcus  of  pneimaonia,  and,  like  the  pyogenic 
cocci,  it  is  not  selective  in  it.H  action  upon  the  tissues,  but  may 
affect  bone,  soft  tissues,  and  the  serous  cavities  alike.  Bacillus 
pyocyaneus  is  an  occasional  cause  of  suppuration,  being  character- 
ized by  the  cerulean  hue  seen  in  its  cultures.  Bacillus  coli  com- 
munis is  often  found  in  mixed  or  pure  culture  in  suppurative  proc* 
esses  in  or  near  the  alimentary  tract,  and  is  founil  particularly  in 
suppuration  of  the  bile-tracts,  as  in  cholangitis  and  hepatic  abscess 
Bacillus  typhosus  now  and  then  produces  a  suppurative  prcH?ess/ 
often  some  time  subsequent  to  sjTnptomatic  recover^^  from  typhoid 
fever*  The  bacillus  imiy  lie  dormant  for  months  or  years,  and  then 
cause  abscess  or  empyema,  giving  pure  culture  on  investigation. 
The  parts  usually  affected  are  bones,  cartilage,  and  the  biliary 
tract ;  other  tissues  are  occasionally  affected  by  it.  The  infections 
thus  arising  from  Bacillus  typhosus  are  difficult  to  manage,  both 
from  the  standpoint  of  treatment  and  from  the  prophylactic  stand- 
point, £is  all  of  them  are  typhoid  carriers,  and,  unless  the  nature  of 
the  infection  be  suspected  from  the  history,  a  wide  distribution  may 
occur  before  its  source  is  determined.  The  bacillus  of  anthrax  and 
some  of  the  micrococci  have  also  been  shown  to  be  occa'^ionally 
pyogenic.  In  atldition  to  the  l)acteria,  which  are  habitually  or 
rarely  pyogenic,  it  is  well  to  remember  that  certain  fungi  produce 
suppuration;  of  these  the  most  important  are  actinomyces.  blasto- 
myces,  O'idium  albicans,  s|x>rotrichia,  and  Trichophyton  tonsurans. 
Secondary  infections  may  occur  in  cultures  of  fungi  the  same  as  in 
those  of  bacteria. 
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The  puruloid  material  found  in  cold  abscesses  is  freqiiontly 
called  tubercular  pus.  It  is  distinct  from  the  pus  of  acute  infee- 
tions  and  is  usually  very  characteristic,  antl  easily  recognizable 
once  one  is  acquainted  with  it.  It  is  formed  by  the  breaking  down 
of  castK>U8  material  and  the  addition  of  leukocytes  and  fluids  from 
Ihetissues.  It  is  of  a  lighter  color,  usually  almost  white,  is  thimier 
than  ordinar}^  pus,  and  contains  masses  or  lumps  of  undissolved 
caseous  matter,  a  fact  of  p;rcat  practical  value,  as  the  lumps  are  a 
frequent  hinilrance  in  efforts  at  aspiration  of  cold  abscesses.  The 
fact  that  tubercular  pus,  when  coming  into  contact  with  serous  or 
wound  surfaces,  does  not  cause  acute  inflammation  and  prevent 
healing  per  primam  does  not  argue  that  such  pus  is  sterile.  On  the 
coatrar>',  most  dangerous  infection  may  result  from  suck  an  acei- 
tlent.  Cultures  and  inoculations  always  demonstrate  the  presence 
^_    ofBmllus  tuberculosis. 

^  PUS  ABSORPTION 

I  The  first  fact  to  be  gathered  relative  to  pus  absorption  is  the 

I       circumstances  that  favor  that  absorption.     In  many  instances,  if 
I       there  h  a  large  area  of  surface  uncovered  by  epitheiium,  enough 
toxins  may  be  absorbed  to  produce  toxic  s>'n:iptoms;  and  yet  cases 
^  constantly  appearing  in  which  a  mucous  mpml>rane  is  batheil 
^^th  pus,  or  a  large  granulating  area  is  ix)uringout  large  quantities 
*^f  pus,  with  little  or  no  constitutional  symptomatolog>^     On  the 
**ther  hand,  a  verj^  small  suppurative  focus,  from  which  there  is  no 
free  Vent  for  the  pus»  may  produce  the  most  violent  symptoms.   The 
virulence  of  the  infection,  cwicris  paribiiSf  is  necessarily  one  of  the 
fetors  determining  the  sjTuptoms  present.     Second,  the  al)sorp- 
^ve  capacity  of  the  surface  or  tissue  with  which  the  pus  Ues  in 
intact.    Third,  the  area  of  that  surface;  and,  fourth,  the  tension 
^der  which  absorption  takes  place.     So,  when  pus  is  present  in 
^^  peritoneal  cavity  it  prmluces  less  dangerous  symptoms  if  it 
^niGK  in  contact  with  the  lower  pelvic  peritoneum  rather  than  with 
*  Upper,  since  the  diaphragmatic  portion  is  more  absorptive  than 
le  peKic  portion.     Again,  if  a  portion  of  the  peritoneal  cavity  only 
^flfected,  the  greatest  care  is  demanded  in  surgical  w^ork  not  to 
tter  the  infection  over  a  witler  field,     A  factor  that  militates 
,    ii«t  absorption  of  the  poisons  of  pus  is  the  fonnation  of  cicatri- 
^_^^    tissue  around  the  focus,  but,  unfortunately  enough,  this  is 
itJUnil  to  occur  extensively  only  after  the  lapse  of  some  weeks,  and 
^^^'^ot  be  of  value  in  the  most  dangeroxis  acute  conilitions.     Th^ 
^^^  closely  in  touch  with  the  nerv^eH^enters  a  suppurative  i>rocess 
the  more  dangerous  it  is,  for  manifest  reasons.     When  a  suj>pu- 
^^^Ve  process  affects  the  endothelium  of  the  circulatory^  apparatus, 
OT  when,  by  proximity  to  the  vessels,  the  pus  may  burrow  its  way 
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through  the  vessel  walls,  the  outlook  is  extremely  grave,  o\^ing  to  a 
direct  mfeetion  of  the  blcM>d  and  consequent  wide  dis^seraination  of 
septic  embolL 

An  individual  who  is  ill  from  the  absorption  of  poisons  from 
pyogenic  bacteria  is  said  to  be  septic. 

Symptoms  of  Pus  Absorption. — The  sjmptoms  of  pus  absorp-  j 
tion  are  a.s  varietl  a^^  arv  the  degrees  of  toxicity  and  the  dosage  taken 
into  the  circulation  in  a  given  time.  There  may  be  a  small  quantity 
of  poison  absorbed  tmil  the  virulence  may  be  slight,  so  that  the 
only  symptoms  noticeable  are  a  slight  rise  of  temperature  and  mal- 
aise. This  may  contbiue  for  a  long  timej  and  trhe  cause  of  trouble 
remain  obscure.  The  classic  s>inptoms  of  pus  absorption  (mani- 
festly in  sufficient  quantity  to  produce  a  marked  reaction)  are 
chilLs,  fever,  and  sweats  of  an  in-egular  type.  There  ma>'  be  one  i 
chill;  it  is  usually  repeated  at  uncertain  intervals  unless  the  cause 
is  removed.  The  chill  may  be  veo'  f^hght  and  of  short  duration  or  a 
mere  chilliness,  or  it  may  l>e  \'iolentj  and  last  from  twenty  to  sixty 
minutes.  The  chill  may  lie  repeatetl  several  times  in  twenty-four 
hours,  may  come  every  tlay;  or  every  other  dayj  with  a  deceptive 
regularity  that  misleatls  the  clinician  into  a  diagnosis  of  malaria. 
There  may  he  several  eliills  and  then  an  entire  cessation  of  them. 
The  fever  is  as  irregular  in  its  course  as  the  chills;  its  t^pic  fea- 
ture is  this  irregularity;  it  may  rise  ami  fall  several  times  a  day,  run 
high  one  flay  and  low  tlie  next,  high  in  the  morning  and  low  in  the 
afternoon.  On  the  other  hand,  it  may  at  times  l>e  so  regular  as  to 
cause  confusion  with  malaria  or  t>^hoid.  The  fever  of  pus  absorp- 
tion is  a  continued  fever  usually.  Remissions  occur  frt^quently; 
intermission  less  frequently,  and  then  the  temperature  goes  to  sul>- 
normal.  Therefore,  by  simply  l<x>kiiig  at  a  carefully  kept  chart 
one  vnW  often  be  able  to  say  that  only  a  septic  patient  could  produce 
such  a  picture.     Unfortunately,  this  is  not  always  true. 

Sweats  are  the  last  of  the  septic  trio.  They,  toi>,  are  variable 
in  degree.  One  ciise  presents  only  a  clammy  skin,  which  is  cold 
and  has  a  peculiar  unpleasant  feel,  like  the  skin  of  the  dead.  In 
another  instance  the  sweats  arc  drenching  and  often  rep)eated. 
The  chills,  fever,  and  s-weats  may  occur  in  any  relation  to  each 
other;  any  one  of  them  may  be  absent  without  affecting  the  diag- 
nosis materially,  but  the  fever  does  not  remain  absent  long  except 
in  severely  poisoned  case^;  and  the  sweating,  when  thought  to  be 
absent,  can  usually  be  discovered  by  close  observation. 
•  It  is  sufficient,  to  show  the  difficulty  of  diagnosis,  to  say  that^ 
owing  to  irregukfirities  in  the  four  conditions,  tj'phoid,  malaria, 
tuberculosis,  iind  sepsis  have  to  be  differentiated  with  utmost  care. 

Besides  the  above  sjqnptoms,  the  presence  of  additional  corrob- 
orative symptoms  b  usually  obser\H^*l.      Malaise,  headache,  ex- 
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ha\i5tion,  loss  of  appetite!,  coating  of  the  tongue,  constipation,  high 
color,  and  diminished  quantity  of  urine  and  the  general  appearance 
of  Inpatient,  whose  facies  is  pinehet!  and  whose  featiires  are  drawn 
and  contracted,  whose  countemmee  is  jiale,  and  with  perhaps  cy- 
anotic lips,  and  whose  expression  is  anxious,  are  all  seen  in  the 
iypk  picture  of  septic  poisoning-  Patients  who  are  absorbing 
pu;>k)8e  weight;  in  the  severe  ca^^es  with  incredible  rapidity,  and 
tboso  who  have  an  unexplainable  arid  persistent  loss  of  appetite 
should,  accorfiing  to  Musser,  always  be  investigated  thoroughly  to 
find  or  to  exclude  a  suppurative  focus.  The  lenkoej'te  count  is  of 
very  great  value  in  acute  suppurative  processes,  but  of  little  or  no 
service  in  the  chronic. 

In  certain  cases  of  septic  intoxication  the  s>inptonis  assume 
ihe  appearance  of  a  wel!-develoi>ed  tj'phoid  condition. 

The  fact  that  pu.s  absor|ition  may  cause  only  a  slight  symptom- 
atologj'  iloes  not  excuse  failure  to  search  for  the  cause,  and,  having 
determinetl  that  it  is  septic,  the  exact  location  must  l»e  diligently 
^JUj^ht  out.     Firstj  for  the  reason  that   immeasurable  mischief 
^^y  l>e  done  b}^  neglect  of  niikl  pyogenic  infection;  and,  second, 
•^♦^'iiUse  the  conditions  which  must  be  differentiated  from  it  may 
prove  even  more  dangerous.     They  are  malaria,  typhoid,  tubercu- 
losis of  various  structures,  and  malignant  disease,  especiall>^  that 
^*^tjng  internal  organs.     Onl>'  l>y  the  most  faithful  search,  liy 
P'^vsical  examination,  and  by  laboratory  methods  can  the  diag- 
iiosis  be  assured. 

Suppuration  occurs  on  the  surface  of  the  body,  in  wounds  and 
^^u§et§,  on  the  mucous  surface,  in  mucous  and  serous  cavities 
l^*iipyema),  and  in  the  tissues  (a!>scess). 

ABSCESS 
Definition. — An  abscess  is  an  accumulation  of  pus  circumscribed 
m  a  cavity  of  its  own  formation. 

Etiology. — The  cause  of  abscess  is  pyogenic  infection,  which 
^'*^y  have  been  deposited  by  injury  or  accident,  by  the  l^Tiiphatics, 
^^  *>y  the  Idood-current.  In  certain  instances  the  infection  seems 
Y^  have  passed  through  the  epithelial  coverings  without  previous 
l^JUrj-.  The  possibility  of  bacteria  entering  through  intact  sur- 
f*U?es  hai*  been  demonstrated  by  rubbing  the  skin  of  the  forearm 
^'^th  pure  cultures  of  Staphylococcus  aureus. 

FuTunck,  Boil, — Furuncle,  or  boil,  is  a  cutaneous  abscess  due 

^  a  cinaunscril)e(i  inflammation  of  the  coriimi  and  the  subcuta- 

^^Hms  cuimective  tissue.     The\'  may  lie  single  or  multiple,  and 

^^neii  multiple  they  may  be  synchronous  or  successive.     The  a{>- 

P^'^iranee  of  several  funmcles  at  approximately  the  same  time  or  in 

i^ceessive  crops  is  termed  furunculosis. 

10 
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WhiUmi\  Fehn. — Whitlow,  felon,  bone-felon,  pa 
ritiTim  Ls  an  ubst^ess  formetl  tlecp  in  tlie  phalanges.  Ii 
sitnatetl  either  in  the  deep  eonneetive  tissue  ur  sublx?rios1 
terms  being  more  appropriately  defined  a:^  a  subperiostei 
geal  almre«8. 

Onychia,  Paromfchia, — Onychia  is  an  absees8  of  the  in 
the  nail  of  the  finder,  ParonjThia  is  an  aljsceiss  m  or 
matrix  of  the  nail.  J 

Carbnnde.—A  earbiinele  is  an  abscess  which  result^ 
^siderable  sloughing  of  the  cutaneous  and  subcutaneoi 


Fig.  19. — Carbunclf  of  nape  of  neck. 


i 


It  is  sometimes  defined  as  a  multilocular  abscess  in  ^h 
are  several  fuci  t)f  necrosis  and  suppuration,  and  in  wliich 
unite  by  necrosis  of  the  intiTveiiinji;  tissue.  Cai'buncles 
most  often  on  the  neck,  luick,  and  buttocks. 

Pathology  of  Acute  Abscess.— The  pathologic  chang 
tissues  lliat  surrnnnd  an  al>scess  are  ver>^  easy  to  understj 
one  recidls  that  al»scesH  is  invitriably  the  result  of  an  inflai 
In  the  central  portion  of  the  inflamed  mass  the  tissue  neci 
is  peptonized  and  converted  more  or  less  completely 
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,  On  the  border  between  the  abscess  cavity  and  the  inflamed  tissue 
the  process  of  repair  undertakes  to  heal  the  lesion.  So  that  one 
msb  on  the  outride  inflammation,  next  within  this  is  a  heahng 
'  process,  granulation  or  embryonic  tissue,  and  in  the  center  pus  and 
necrotic  tksue.  The  changes  occurring  in  abscess  have  been  graph- 
ically illustrated  as  follows:  From  without  inward,  (1)  a  zone  of 
hyperemia:  {2)  a  zone  of  congestion;  (3)  a  zone  of  stasis — dia- 
pedesiiiand  exudation  are  abundant  in  the  latter  two;  {4)  a  zone  of 
eiDbr)*oiiic  or  granulation  tissue;  (5)  the  shreds  and  unseparated 
Hf^rrotic  tissue  lining  t!ie  abscess  ca\ity;  (6)  pus.  In  furuncles 
a  <'iir«*  is  present,  representing  the  unpeptonize^l  remains  of  t!ie 
nmotic  maSvS.  This  is  attached  to  the  surrounding  comieetive 
tissue  or  separated  from  it^  according  to  the  atlvancement  of  the 
*  proems.  After  complete  separation  of  the  dead  tissue  from  the 
*faecesg  W3iU  the  granulation  tissue  rapidly  fills  up  the  canity  with 
8Car  tissue,  but  it  cannot  advitnce  far  with  the  work  until  this  pus 
ia8  Wn  given  free  exit. 

The  extent  and  behavior  of  an  abscess  depends  largely  on  the 

anatomic  limitations  of  its  site  of  formation.     In  one  instance  an 

*iljsccsif  forms,  and  can  only  extend  by  rupture  of  rigid  walls  (if 

'a^cie  or  bone  surrounding  it,  and  the  pus  is  on  this  accoimt  little 

IJKoly  to  escape  from  its  priniar\^  focus.      In  another  instance  the 

^'JJso's.'i  formation  may  be  in  the  midst  of  a  homogeneous  but  easily 

**^tnictible  tissue,  and  the  action  of  tin*  infection  may  gradually 

^^^troy  more  and  more  of  the  tissue.     Here  the  natural  limitations 

*^^    nut  assist   the   pathologic   in   preventing  extension,     in  still 

pother  case  the  abscess  forms  in  a  region  where  escape  is  favored 

■^y  the  relative  position  of  the  i)!anes  of  fasciae  or  by  openings  for 

'^"KD<l-vessels,  nerves,  and  tendons,  and  any  marked  accumulation 

^^  pus  is  hkely  to  find  its  way  from  tht*  jirimary  fiicus  to  a  near  or 

^'liotf  field,     (Iravity  influ(*nces  the  direction  of  escape,  other 

^ixigs  being  equal.     The  jx)ssibility  of  such  an  accident,  and  the 

^*^ntomic  fields  where  it  is  favored,  must  be  lionie  in  mind,  for, 

^hile  in  its  original  site  the  abscess  may  l>e  at^cessilvle  and  eiusily 

^'"^utedi  its  new  lodging  place  may  i>resent  insiumount^ible  diffi- 

«=Ultifs 

Types  of  Abscess.^Below  are  given  a  numl>er  of  terms  applied 

^P  iib^-esses.     While  all  of  thein  are  either  acute  or  chronic,  their 

^Rnificance  is  of  sufficient  ini(Kirtance  to  be  given  in  detail.     !*^ucli 

^*^Jifi  as  are  self-defining  or  refer  to  anatomic  location  are  omitted, 

^^ess  they  recjuire  some  spcn^ial  connnent. 

Ah^okir  nbtic£ss^  gum-boil,  or  parulis,  is  an  abscess  of  the  gimi, 
*^sociate<l  with  an  infection  in.  around,  or  predisposed  to  Ijy  the 
teeth.  The  pus  fonns  at  the  root  of  the  tooth,  usually  at  the 
^^x^  following  a  periostitis^  imd  by  absorption  of  the  bone  gains 
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ew^pe  under  the  mueoperiogteum.  The  causative  agency  of  tt 
tooth  and  the  sinu.s  through  the  alveulu;^,  allowing  escape  of  tl 
pus,  should  always  l>e  remembered  in  treatment. 

Amebic  abscess,  or  tropic4J  abscess,  is  due  to  invasion  of  tl 
liver,  through  the  portal  vein  according  to  some,  while  others  clu: 
the  route  is  through  the  bile-channels,  by  the  ameba  djsenterii 
and  secondar>^  to  the  lesions  produced  by  this  protoEoon  in  tl 
lower  alimentar>^  tract.  The  al:>sce88  may  be  single  or  multipl 
and  Uf  of  course,  more  amenable  to  treatment  when  single.  It 
usually  found  in  the  right  lobe  of  the  liver,  and  may  be  recogni^i? 


Fig.  20.— Multiple  abscess  of  liver*     (X  abaiit  J.) 


as  hepatic  abscess  by  the  apiH^arance  of  liver-ceils  in  the 
this  is  of  especial  viilue  when  nipture  into  a  bronchus  has  occur J 
Amebic  abscess,  often  of  enormous  proportions,  may  contain 
causative  ameba,  often  associated  iftith  pyogenic  bacteria,  but 
times  sho%vs  no  causative  organism,  and  has  thus  gained  in  th 
cases  the  manifestly  incorrect  name  of  idiopathic  absce 
Strangely  enough,  tropical  abscess  occurs  with  greater  frcquen 
in  the  milder  cases  of  amebic  dysentery. 

AtheromaiffHs  abscess,  chiefly  of  pathologic  interest,  and  r 
belonp;ing  in  the  present  group  except  by  virtue  of  its  name,  i: 
collection  of  cholesterin  with  other  material  under  the  iutima 
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arteries  in  chronic  e-ndarteritis.  By  ruptiire  into  the  lumen  of  the 
vessels  it  causes  atheromatoim  ulcer. 

Bezold's  abscesfi,  or  disease,  is  the  condition  resulting  from 
perforation  of  suppurative  mastoiditis  into  the  tissues  of  the  neek» 
and  causing  suppuration,  which  infiltrates  the  loose  tissues  of  the 
neck  and  prmluces  a  brawny  induration. 

Broclies  abscess  is  usually  tui>oreiilar.  It  occurs  usually  in  the 
head  of  the  tibia,  occasionally  in  other  bones. 

CanaUcular  abscess  is  an  abscess  of  the  mammar>'  gland  which 
has  ruptured  into  a  lactiferous  duet,  and  whose  cont.c*nts  t  hus  escape 
at  the  nipple  and  may  cause  serious  illness  of  the  infant  if  allowed 
to  nurse  the  diseased  brciist. 

Casemis  abscess  contains  a  cheesy  matter,  and  is  usually  due  to 
tubercular  infection.  It  is  a  subdivision  under  ciu*onic  or  cold  ab- 
scess. The  caseous  material  is  mixed  with  the  so-called  tubercular 
pus,  and  represents  that  part  of  the  tuberculous  protluct  whicli  has 
not  liquefiecL  In  cold  abscesses  the  i>resence  of  caseous  material 
interferes  with  aspiration. 

Cald,  or  chrmiic,  abscess  is  of  slow  formation  compared  with 
acute  abscess;  it  results  from  chronic  or  subacute  inflammations, 
usually  tubercular,  and  the  name  contra  tlistinja:inshes  it  from  acut^ 
or  hot  abscess.  It  shows  little  or  no  local  rise  of  temperature  in  the 
surrounding  structures. 

Congestive  abscess  is  one  in  which  the  pus  cannot  accumulate  at 
the  site  of  formation  owing  to  resistance  of  surrounding  striictures, 
and  is  hence  forcetl  to  escape  and  accumulate  at  some  con%'enient 
point*  It  is  sometimes  classed  as  sjTionyinous  with  wandering  or 
hypostatic  abscess.  It  is  exceedingly  necpssar>'  to  know  tlmt  such 
sibscesses  do  not  form  in  situ,  as  treatment  fails  then  to  reacli  the 
real  source  of  disease. 

Constitutmna!  abscess  forms  as  the  result  of  general  or  constitu- 
tional infection  and  is  insignificant  m  comparison  wnth  the  favor- 
ing patholog>%  Pyemic  at>8cesses  l)elong  to  this  class  and  tuber- 
c?ular  abscesses  do  at  times. 

Dry  abscess  is  one  in  which  the  fluid  contents  are  alisorbed 
ond  the  residue  is  more  or  less  completely  renioved,  but  no  rupture 
has  occurred  and  no  incision  has  been  made.  It  is  an  abscess  that 
dries  up. 

Dttbais'  abscess  is  a  supposed  abscess  of  the  thjTUUs  gland  in 
?5>'philitic  children,  and  was  formerly  claimed  to  be  pathognomonic 
of  that  disease.  It  is  neither  pathognomonic  nor  is  it  abscess,  but 
is  due  to  postmortem  softening  or  to  cyst  formation,  the  contents 
being  puniloid.  'They  have  nothing  to  do  with  syphilis^'  (Kauf- 
laann). 

Embolic  abscess f  secondary  to  embolism,  forms  in  or  around  an 
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embolus,  and  is  due  to  infection  carried  in  the  embolas  or  predis- 
posed to  by  the  disturbance  of  nutrition  caused  by  lodgment  of 
the  embolus. 

Encysted  abscess  occurs  in  serous  ca\nties,  and  occupies  only 
a  portion  of  the  ca\nty,  being  confined  by  adhesion  of  serous  sur- 
faces by  plastic  exudate,  which  may  organize.  The  abdominal 
and  pleural  cavities  are  affected. 

Feccdj  siercoraceous,  or  stercoral  abscess  occurs  in  connection 
\\ith  the  colon,  sigmoid,  or  rectum,  and  contains  fecal  matter. 

Ischiorectal  abscess  forms  in  the  ischiorectal  fossa,  and  is  of 
especial  interest  because  it  is  the  cause  of  fistula  in  ano  consequent 
upon  rupture  or  incision,  and  because,  in  the  majority  of  cases, 
it  is  of  tuberculous  origin.  Both  of  these  facts  demand  considera- 
tion in  the  treatment  and  prognosis  of  ischiorectal  abscess.  When 
allowed  to  rupture  there  may  be  an  external  or  an  internal  opening 
or  both.  At  times  both  fossse  may  be  occupied  by  the  abscess  and 
result  in  a  horseshoe  fistula. 

Lacunar  abscess  is  one  forming  in  the  lacunse  of  the  urethra. 
They  are  usually  of  gonorrheal  origin. 

Marginal  abscess  occurs  at  or  near  the  margin  of  the  anas, 
either  on  the  skin  or  mucous  membrane.  They  ori^nate  from 
infection  admitted  through  the  solitary  glands  or  LieberkOhn's 
follicles,  hair-follicles,  and  sebaceous  glands.  They  may  be 
small,  and  have  almost  the  appearance  of  acne,  or,  by  Infiltration, 
may  affect  a  considerable  superficial  area.  They  do  not  extend 
deeply  enough  to  affect  the  ischiorectal  fossa. 

Mastoid  abscess,  which  should  properly  be  called  an  empyema, 
is  an  accumulation  of  pus  in  the  cells  of  the  mastoid,  and  is  second- 
ary to  infection  of  the  middle  ear.  It  is  frequently  associated  with  or 
followed  by  serious  intracranial  complications,  as  thrombosis  of  the 
lateral  sinus,  cerebral  abscess,  edema  of  the  brain,  and  meningitis. 

Metastatic,  secondary  or  pyemic,  abscess  is  always  secondary 
to  some  more  or  less  remote  infection  which  gains  access  to  the 
circulation,  usually  in  the  form  of  an  infected  embolus,  which 
I)roduces  the  secondary  abscess  at  its  point  of  lodgment.  The 
most  common  conditions  showing  metastatic  abscesses  are  pye- 
mia, ulcerative  endocarditis,  and  septic  thrombosis.  In  the  true 
sense  of  the  term  metastasis  embraces  also  those  secondary  ab- 
scesses whose  infection  is  transmitted  through  the  lymph-channels, 
although  it  is  usually  accepted  to  be  transmitted  by  the  blood. 

Miliary  abscesses  are  secondary  or  metastatic,  multiple,  and 
of  small  size,  like  millet  seed.  They  are  not  simply  multiple,  but 
usually  numberless,  so  that  large  viscera,  like  the  liver  and  the 
spleen,  will  show  them  throughout  their  volume.  Their  presence 
indicates  a  hopeless  prognosis. 
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Milk  abscess  occurs  iii  the  female  breast,  and  is  especially 
frequent  in  nursing  wom€^n. 

Mural  absce^ss  is  found  in  the  abdominal  wall,  between  perito- 
neum within  and  t^kin  without-  It  is  of  especial  interest,  because 
of  the  necessity  for  determining  whether  it  is  an  intra-  or  extra- 
perit43neal  abscess.  Mural  abscess  may  be  secondary  to  lapa- 
rotomy, especially  when  an  infected  stnicture,  like  a  gangrenous 
or  suppurative  appendix,  is  excised.  They  are  often  observed 
under  these  conditions  with  no  sign  of  coincident  peritoneal  infec- 
tion. 

Ossifluent  abscem  forms  as  a  result  of  bone  infection.  The 
abscess  may  be  contained  within  the  l>one  and  lie  under  the 
periosteum  or  escape  through  cioacae  in  the  bonf%  then  through 
the  periosteum^  and  be  found  in  the  soft  tissues,  often  at  sites 
deceptively  remote  from  the  primars'  lesion.     The  primary  focus 


Flj?.  21 . — Abscess  in  raedutlftry  canal  of  ulna» 
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may  be  diseoveretl  by  opening  the  al>scess  and  following  the  sinus 
or  by  skiagraphs,  either  with  or  without  previous  injeetion  of 
bismuth  paste;  but  the  skiagrams  are  more  definite  and  reliable 
if  the  paste  is  used. 

Perforating  abscess  is  one  that  perforates  its  limiting  wall  A 
hepatic  abscess  may  perforate  into  the  greater  or  lesser  peritoneal 
cavity,  or  a  pulmonar>^  abscess  into  the  pleural  cavity' , 

Perinephric,  or  peri  nephritic ,  abscess  forms  in  the  tissues  sur- 
rounfiing  the  kidney,  especially  in  the  poorly  vitalized  perirenal  fat. 
The  infection  may  be  primary  in  tlie  perirenal  tissue  or  may,  as 
some  think,  be  due  to  infection  brought  to  the  kidneys  in  their 
effort  at  elimination  of  bacteria^  and  especially  via  the  l^Tiiphatics 
from  the  surrounding  tissues.  In  the  latter  instance  it  is  secondary 
to  an  infection  situated  elsewhere  in  the  body.  Perinephric 
abscesses  may  attain  enormous  size,  and  are  either  unilateral  or 
lateral. 
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Peritonsillar  abscess,  or  quinsy,  is  an  abscess  affecting  the  tonsil 
and  the  peritonsillar  tissue.  This  abscei^s  may  cause  marked  de- 
struction of  tissue.  It  occurs  in  indi\adual8  of  plethoric  habit,  and 
is  rarely  ol)served  in  the  vcrj^  young  or  very  old.  The  infection 
gains  entrance  through  tlie  mucous  membrane  of  the  fauces  or 
the  tonsil,  through  the  tonsillar  cr^^ts.  By  delay  in  treatment  the 
abscess  may  burrow  into  the  retroplmr\Tigeal  space  and  produce  a 
retropharyngeal  al>scess,  or  by  extension  into  the  thorax  produce  a 
suppurative  mediastinitis  or  pleurisy;  edema  of  the  larynx  is  somc*- 
times  a  complication.  In  causes  of  so-called  crvptogenetic  pyemia 
and  other  suppurative  conditioni^  of  obscure  origin  the  tonsils 
should  be  closely  examined. 

Postpharyngeal^  or  retropkaryn^ealf  abscess  is  situated  behind 
the  posterior  pharyngeal  walh  It  is  usually  a  secondary  or  a 
wandering  abscess,  due  to  extension  of  infection  from  some  neigh- 
boring inflammatory  ]>rocess,  or  rather  to  the  escape  of  pus  from 
some  adjacent  suppurative  focus  into  the  loose  postphar>Tigeal 
connective  tissue.  The  source  of  retropharyngeal  abscess  is 
usually  the  bones  of  the  cranial  base,  the  upper  cervical  vertebrae, 
infections  about  the  tonsils  ami  fauces,  anil  of  the  deeper  cervical 
l^mph-nodes.  They  may  be  acute  or  chronic,  and  in  either  ia- 
stance  are  of  intense  concern  to  the  surgeon  on  accoimt  of  their 
danger,  whether  treated  or  left  alone.  A  large  retrophar\Tigeal 
abscess  may  interfere  \v\ih  swallowing  or  respiration,  especially  if 
it  be  acute  anil  considerable  edema  be  associated  with  it.  There 
is  the  constant  danger  of  escaiie  dowTiward  along  the  loose  planes 
of  connective  tissue  into  the  mediastinum  or  of  rupture  into  the 
pleural  cavity.  It  may  rupture  into  the  phar>Tfix  and  cause  death 
by  strangulation  during  exertion,  as  when  tm  anesthetic  is  being 
administered,  or  ihiring  sk^p;  or,  if  strangulation  be  escaped, 
septic  aspiration  pneumonia  may  follow  quickly.  If  these  acci- 
dents are  avoided,  and  if  the  abscess  is  opened  or  ruptures  into 
the  pharynx,  the  constant  deglutition  of  the  bacteria  ejected  may 
cause  grave  complicatioiLs,  far  graver  often  than  the  primary 
condition,  or  a  secondar>^  uifeetion  may  he  admitteil  through  the 
opening,  and  render  a  previously  favorable  condition  hopeless, 

Psmis,  or  lumbar,  abscess,  usually  tubercular,  is  a  wandering 
abscess  whose  pus  forms  in  a  tuberculous  focus  in  the  lumbar  or 
lower  thoracic  vertebra?  and  escapes  into  the  sheath  of  the  psoas 
muscle,  under  which  it  gravitates  doT!\iiward,  until  it  meets  \^ith 
sufficient  resistance  near  the  level  of  the  pubic  spine  or  Poupart*s 
ligament  to  check  it.  The  bulging  of  the  abscess  may  lie  above 
Poupart's  ligament,  when  it  may  be  confused  with  intraperitoneal 
conditions,  or  liclow  the  ligament,  and  be  confused  with  femond 
hernia.    The  abscess  usually  points  in  Scarpa's  triangle  external  to 
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tilt  femoral  vessels.  Occasionally  the  pus  burrows  along  the  course 
of  the  circumflex  vessels  and  appears  behind  the  trochanter  major, 
or  it  may  nipture  into  the  bursa  lying  l>fc4ween  the  psoas  and  the 
capMile  of  the  hip-jointj  and  thus  pour  its  contents  into  the  joint 
cavit}\  In  addition  to  the  above,  the  pus  may  burrow  throup;h 
the  p«5oas  .sheath  into  the  iliac  fossa,  into  the  pelvis,  beneath  the 
pel\"ic  fascia^  through  the  great  sacrosciatic  foramen,  and  appear 
in  the  gluteal  region^  or  through  the  obturator  fascia  into  the  isehio- 
rectd  space,  and  appear  as  an  ischiorectal  abscess.  Rarely,  the 
pus  from  psoas  abscess  escapes  into  the  thigh  below  the  hip  and 
may  reach  as  low  as  the  knee. 

Remdual  abscess,  or  Fagei's  ab*scess,  is  one  which  forms  at  the 

^t^  of  an  old  infection  or  abscess,  whose  incompletely  destroyed 

fe^idue  remains  indefinitely  encysted  in  the  tissues,  and  produces 

Ao  disturbance  until  the  bacteria  are  calleil  into  activity  by  some 

-•ccidmt,  such  as  an  injury,  or  until  some  infection  may  be  lodged 

at    this  focus  and  give  a  new  impetus  to  the  donnant  infectioii. 

^te  bacteria  usually  found  in  these  cases  are  tubercle  bacilli,  and 

^^  a  serious  comphcation  may  grow  out  of  an  insignificant  trauma. 

^**€ possibility  of  such  an  accident  nnist  be  borne  in  mind  in  all 

^^'^^^  where  surgical  interference  is  recommended  subsequent  to 

*t*^  apparent  healing  of  a  tubercular  lesion* 

i%ir(-stud  abscem  has  two  cavities,  a  superficial  and  a  deeper  one, 
*'*^i:uiected  with  each  other  by  a  communicating  sinus. 

Stitch,  or  dilch'kole^  abscess  forms  around  or  in  contact  with 

^'^^ures;  usually  sutures  which  have  been  introduced  through  the 

™^ixL    The  sutures  carr>'  the  infection  from  the  surface  ancl  outer 

'^'^^^rs  of  the  skin;  hence,  some  surgt*oiLs  recommend  the  introtluc- 

^^^X]  of  all  sutures  toward  the  epithelial  surface,  never  from  it;  or 

^*^«^  infection  may  be  brought  into  the  skin  ainl  sul>cutjmeous  fascia 

">*   capillarity  of  the  suture.     Stitch  aljscesses  occur  wth  too  great 

"*c^c:|uency^  usually  in  cases  where  no  deeper  infection  is  maiiifest. 

^ti^infei'tion  of  stitch  abscess  is  most  frequently  Staphylococcus 

^jt>itiermidis  albus,  which  causes,  as  a  nile,  a  mild  infection  with 

h tittle  tendency  to  spread.     Of  course  other  infections  are  found, 

^^"^xially  caused  by  bacteria  which  habitually  attach  to  the  body 

®^^-»^face  or  live  in  the  glands  and  follicles.     The  infection  may  also 

"^  uttrihuted  to  soiling  the  tissues  during  the  removal  of  pathologic 

^^^Bue  through  the  wound.     Stitch  abscess  is  less  likely  to  form,  and, 

^^  case  it  should  form,  likely  to  be  of  smaller  size,  if  the  sutures  are 

^^t  allowed  to  make  undue  pressure  on  the  tissue  within  their 

S^^^p.    Removal  of  the  suture  concerned  and  gentle  cleansing  is 

*^^alty  sufficient  to  relieve  them. 

SMiaphragmaiic,  or  subphrenic ^  abscess  is  usually  secondary  to 
^  infection  situated  in  the  upper  abdomen  and  to  appendicitis. 
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It  is  frequently  tympanitic,  and  occasionally  relieves  itself  by 
burro%%'ing  through  the  <liaphrajc;m,  across  parietal  and  visceral 
pleura  adherent  to  eaeh  other  at  the  ba^e  of  the  lun^,  and  intij  the 
lung  tissue,  whence  it  escapes  through  a  bronehuj?.  If  the  pleurae 
are  not  adherent  the  perforation  of  the  diaphragm  results  in  i>yo- 
thorax  or  pyopneumothorax. 

Thecal  abscess  is  an  accumulation  of  j>us  in  a  tendon  sheath. 

Tympanitic  abscess  is  one  which  contains  both  pus  and  gas. 
Tliis  gas  may  be  produced  by  the  causative  infection,  or  it  may 
be  due  to  the  entrance  of  gas  into  the  tissues  through  a  wound  which 
produces  a  communication,  for  example,  with  the  lung  or  a  bron- 
ehial  tube. 

Urinom  ahscessi  contains  pus  and  urine  w^hich  has  extravasated 
into  the  tissues  through  lesions  which  communicate  with  the 


Fig.  22, — Rupttired  immferoua  a^bsceaa  resulting  from  strictured  urethra. 

urinary  apparatus.     They  are  seen  usually  in  males^  and  follo^^^^ 

strictures  of  the  urethra  in  the  majority  of  eases. 

Local  Signs  and  Symptoms. — The  local  sigiLs  and  s>Tiiptoms  oc3^ 
acute  abscess  are:  (a)  a  history  of  an  acute  intianmiat ion;  (b)  tiur^^^ 
t nation;  (c)  softening:  (d)  pointiag;  (e)  etlema  of  surrounding  sof^ ^ 
tissues;  (/)  pus  on  aspiration.  _j 

(a)  The  history  of  inflamniation  embraces  all  the  local  and  con*"^^ 
stitutional  signs  and  syini>tonis;   often  sueh  a  history  cannot  h^^^ 
elicited.     The  duration  of  the  inflammatory  process  prior  to  su] 
puration  may  vary  from  a  few  hours,  as  in  fulminating  eases, 
several  days. 
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(6)  Fluctuation  does  not  signify  the  presence  of  pus,  but  simply 
the  presence  of  fluid,  the  nature  of  which  must  he  determined  by 
other  evidence.  By  tluetuation  one  means  the  \xi\ve  sent  from  one 
side  of  a  ca\dty  filled  with  fluid  to  the  other.  To  determine  its 
presence  one  hand  is  placed  on  one  side,  and  the  opjK)site  side  is 
tapped  hghtiy  and  quickly  by  the  other  iiand.  Tlie  wave  h  pro- 
duced by  the  latter  and  felt  Ijy  the  former.  If  the  jjart  1>e  loose 
and  soft,  as  in  fat  abdomens,  more  satisfactory  examination  can 
be  done  by  having  an  assistant  place  the  inner  side  of  his  hand 
against  the  surface  between  the  palpating  and  the  percussing  hand, 
with  the  plane  of  the  assistant's  hand  at  a  right  angle  to  the  line  of 
transmis8ion.  The  assistant  must  iiijdve  firm  pressure,  but  not 
enough  to  collapse  the  underlying  acti\  ity.  The  assistant's  hand 
thus  interrupts  the  deceptive  wave  transmitted  by  the  overljdng 
soft  tissues.  In  attempting  to  elicit  fluctuation  in  the  ami  or 
thigh,  especially  in  case  of  stout  individuals  or  those  whose  muscles 
are  well  developed,  it  is  necessary  to  place  the  palpating  hand 
alx>ve  or  below  the  percus.sing  hand,  in  the  long  axis,  as  an  apparent 
fluctuation  can  l>e  obtain^^l  normally  by  transverse  palpation. 

In  many  cases  it  is  necessary  to  tletermine  whether  fluctuation 
is  present  or  not,  and  yet  impossible  to  phice  both  hands  in  the 
position  above  recommended.  This  is  manifestly  true  in  rectal, 
vaginal,  and  oral  examinations.  By  a  little  practice  one  may  be- 
come able  to  recognize  fluctuation  or,  if  not  that,  the  presence  of 
tluid  by  using  a  single  hand  or  a  single  finger.  It  is  difficult  to 
describe  just  what  happens,  but  we  may  sa^'  that  there  is  a  tense- 
ness and  an  eiaesticity  which  reminck  one  of  the  feeling  of  a  rul>ber 
bag  filled  with  water;  or  the  surface  may  be  struck  with  tlie  finger 
which  holds  in  touch  with  the  mass,  and  catches  the  wave  on  its 
return  from  the  opposite  side. 

Pseudofluctuation  Is  fluctuation  obtained  in  bodies  not  filled 
%ith  fluid,  or,  better,  not  containing  a  cavity  filled  with  fluid. 
Reference  has  already  been  matle  to  the  confusion  arising  from 
pseudofluctuation  of  the  alMlominal  walls  and  of  the  extremities 
of  stout  individuals.  It  is  found  in  certain  tmnors,  especially 
lipomata  when  of  fair  size,  and  in  the  very^  soft  or  ver>'  vascular 
aialignant  tumors.  It  is  also  seen  in  cases  of  extensive  edema,  and 
may  appear  as  an  unquestionalile  fluctuation  here.  It  ma>'  be 
impc^sible,  under  certain  circumsttmces,  to  say  whether  fluctua- 
tion or  pseudofluctuation  is  present. 

(c)  Softening, — There  is  a  certain  amount  of  induration  in  the 
ortlinar^'  inflamed  structure.  Wlieri  a  portion  of  this  indurated 
iniiltrateil  tissue  is  converted  into  pus,  softening  is  oliserved,  and 
if  the  pus  cavity  is  palpable  the  softening  vnW  be  found  coextensive 
with  the  pus  formation.     The  softening  Is  all  the  more  apparent 
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when  contrasted  with  the  indurated,  inflamed  Ixjundaries,  but  is 

less  easily  recognizetl  when  this  boundar\'  is  wanting,  a^^  in  boibarute 
and  ehrunie  al>seet5ses.  The  softness  of  an  abscei?*?  lai^e  enough  to 
palpate  satisfactorily  is  greater  than  that  of  the  softest  nonnal  ihn 
sues. 

(jd)  Pointitig, — The  tendency  of  an  absc^is  is  to  relieve  itself 
by  opening  upon  i^onie  surface  of  the  body;  the  direction  taken  is 
along  the  lines  of  least  resistance.  As  the  peptonizing  action  of 
the  bacteria  continues,  from  a  beginning  central  zone  toward  the 
peripher>%  the  pus  grafiually  approaches  some  surface,  cutaneous, 
mucous,  or  serous,  and  when  this  surface  is  approached  the  resist- 
ance of  the  tissues  to  the  pressure  of  the  pus  is  reiluced  and 
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Fig.  23.— Infected  hand 


surface  bulges  at  this  point.  This  bulging  is  known  as  pointing. 
The  place  of  pointing  is  that  at  which  rupture  of  the  abscess  will 
occur  if  allowed  to  pursue  its  o^\^l  course,  although  it  is  by  no  means 
always  at  the  most  advantageous  place  for  emptj-ing  and  thus  heal- 
ing the  abscess.  The  place  of  pointing  is  that  of  greatest  softening, 
that  at  which  pus  can  be  most  easily  reached  by  the  knife  or  the 
aspirating  needle, 

(e)  Edema, — Edema  may  be  seen  in  many  non-suppurative 
inflammationSi  especially  in  regions  where  the  connective  tissue  is 
loose,  as  in  the  face  and  the  external  genitals.  Btit  in  case  of  acute 
abscess  edema  is  the  rule,  and  is  f refluent ly  of  paramomit  import- 
ance as  a  diagnostic  sign  when  other  symptoms  and  signs  are  vague 
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or  wanting.  The  edema  may  be  coextensive  Ti^ith  the  inflamed 
area,  but  not  infrequently  extends  widely  into  surrounding  liealthy 
tissue.  So  in  deep  suppurative  processes  its  presence  is  of  espeeial 
value;  still  its  absence  cannot  Ijc  accepted  to  si|2;nify  that  an  ab- 
scess is  not  present.  In  suppuration  of  the*  mastoid,  so-calkxl  mas- 
toid abscess,  edema  aiay  appear  over  the  mastoid  region,  in  abscess 
of  the  liver  over  the  lower  part  of  the  right  thorax,  and  in  iuHam- 
mation  of  the  bones  or  joints,  if  suppuration  is  present,  more  or 
less  edema  will  show. 

(/)  Pwi  ofi  Ai^piratiofi, — The  absolute  proof  of  abscess  is  estab- 
lished when  an  aspirating;  needle  can  be  introduced  and  pus  drawn 
from  the  cavity.  It  is  not  a  necessary'  procedure  in  most  instances, 
and  in  many,  where  it  is  apparently  necessarv%  it  is  positively 
contra-indicated.  The  contra-indic^tion  is  found  in  abscess  of  a 
viseus,  as  a  lung  or  the  liver,  where,  in  order  to  aspirate,  the  needle 
must  Ije  passed  through  a  serous  cavity  to  reach  the  diseased  organ. 
When  this  is  done  and  the  needle  withdraT?vTi,  its  infected  surface 
cannot  fail  to  soil  the  peritoneum  or  the  pleura,  and  at  the  same 
time  leave  a  communicating  tract  between  the  serous  and  abscess 
cavity,  which,  however  minute,  favors  to  some  extent  the  escape 
of  pus.  If  it  is  considered  necessary^  to  do  aspiration  under  such 
circumstances,  it  is  permissible  only  \^ith  the  understanding  that 
if  pus  is  found  an  operation  will  be  imdertaken  before  withdrawal 
of  the  needle.  Now  and  then  failure  to  find  pus  on  aspiration  is 
tlue  to  the  passage  of  the  nec^dle  completely  tlu*ough  the  abscess 
cavity.  Hence,  it  is  belter  to  maintmn  Ruction  during  tdthdrawal 
of  the  needle,  so  thai  the  posmbiUty  of  snch  an  error  ?7iay  be  eliminated. 
The  constitutional  sjinptoms  of  abscess  are  those  of  pus  ab- 
son^tion,  already  discussed  at  some  length.  They  may  be  so  mild 
as  to  escape  observ^ation,  or  intense,  even  out  of  all  proportion  to 
the  local  condition.  When  the  abscess  is  draincfl  tlioronghly  the 
constitutional  sjinptoms  subside  ra])idh\  and  return  only  when 
reaccumulation  of  the  pus  is  penuittiKl,  when  a  new  abscess  de\' el- 
ops,  or  when  some  septic  complication  arises. 

Diagnosis  of  Abscess. — There  is  no  difhcnlty  of  diagnosis  in 
case  of  superficial  abscess,  as  a  rule.  If  the  skin  is  not  involved, 
however,  in  the  inflammator>^  i>roc(^s,  or  if  the  al>scess  is  situateil 
deeply  among  the  muscles  of  the  hip,  in  bone,  in  the  cranial  cavity, 
or  in  the  thoracic  or  abdominal  cavity,  the  greatest  and  most 
insuperable  obstacles  may  thrust  themselves  in  the  way.  Under 
siich  circumstances  no  single  sign  may  lie  of  diagnostic  value^  and 
many  of  the  signs  and  sjTuptoms  may  be  absent  or  indifferent,  or 
not  demonstrable  for  want  of  apparatus  and  skilled  assistance. 
So  one  must  create  for  one's  self  as  much  as  possible  a  picture  of 
sepsisp  of  the  patient  who  is  absorbing  the  toxins  of  pus,  and  apply 
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it  in  every  instance,  constantly  cognizant  of  the  fact  that  greai 
anti  tielusive  variations  are  to  be  exi>ected.  Not  only  so;  on  th 
other  hand,  all  other  adequate  explanations  of  the  sjTnptomatol< 
must  be  excluded. 

There  art^  several  lesions  and  combinations  of  lesions  which 
nnist  be  excluded  in  making  a  differential  diagnosis  of  acute  abscess. 
Among  these  one  of  the  most  treacherous  is  the  presence  of  a 
tumor  or  a  cyst,  of  itself  incapable  of  producing  a  rise  of  tempera- 
ture, and  whose  c^xistence  is  unknown  to  its  host,  complicat-ed  with 
tlie  development  of  a  febrile  condition,  capable  of  being  consi*lere<i 
septic.  A  still  worse  combination  is  found  when  such  a  tumor, 
especially  if  a  cyst  or  a  very  soft  solid  tumor,  becomes  infc<'te<l 
and  develops  all  the  local  and  constitutional  signs  appertiiining 
thereto.  The  history  wouM  suffice  if  it  could  be  obtaintHl,  but 
could  not  be  of  value  further  than  to  show  that  the  mass  antedate*! 
the  symptoms;  it  could  not  exclude  the  possiliility  of  an  assoeiata 
suppuration.  In  tumors,  gunimata,  and  cyst^s  the  definite  outliii*?^ 
usually  foimd  are  very  unlike  the  more  or  less  vague  outlines  of 
abscess.  In  those  cases  where  carcinoma  or  sarcoma  appears  and 
produces  febrile  s^inptonis  of  low  degree,  the  long  continuance  uf 
the  same  case  and  the  slow  development  of  sjTnptoms  argues; 
against  acute  abscess,  but  the  accidents  which  befall  in  the  course 
of  these  tmnors  may  obscure  the  picture  comj>letely.  One  cannot 
forgi^t  that  maligULmt  tumors  may  develop  rarely  almost  with  tlie 
increthbh?  rapidity  of  acute  abscess.  The  thfferentiation  of  the^^e 
conditions  is  found  most  difficult  in  the  chest  and  upper  abdoment 

Exclusion  of  aneur>"sm  may  present  difficulties  in  inaceeasilile 
regions,  where  the  ct^ntrifugal  exiiaiision  of  tlic  aneurysm  cannot 
with  certain t\'  be  distinguishett  from  the  lifting  of  an  abscess 
lying  over  a  large  vessel.  When  a  mass  of  any  kind  lies  over  the 
course  of  an  import ajit  blood* vessel,  tlie  most  (x»sitive  evidence  of 
its  nature  nmst  lie  produced  prior  to  at t kicking  it. 

When  a  secondary-  or  residual  absct^ss  develops  in  a  mas8  uf 
tissues  bomid  t-ogether  by  adhesions  its  presence  will  oft^n  be  dis>- 
covered  by  awaiting  the  development  of  positi%^e  signs. 

Abscess  must  l>e  distinguishes!  from  inflamed  cysts  in  or  near 
the  skin,  as  well  as  from  those  situated  within  the  cavities  of  the 
body,  for  the  very  simple  reason  that  the  cyst  will  recur  frequently 
when  treated  as  abscess.  The  existence  of  the  mass  prior  to  tbi 
inflammation,  the  usually  deiimtc  ontlmes,  the  location,  the  pri-s- 
ence  of  a  ccnnedo  if  the  cyst  is  sel>aceous,  the  appearance  of  the 
contents  when  as]>iration  c^r  excision  is  made,  showing  admbcture 
of  the  c>'stic  contents,  and  after  incision  the  presence  of  a  smooth 
limiting  wall,  argue  for  cyst  and  against  abscess.  | 

Complications  and  Sequel®  of  Abscess.— Naturally  the  same 
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eomplicfttions  and  sequelae  may  l)e  found  with  abscess  as  with  in- 

dflauuation.     They  are  infection  of  l^TQph-notles  of  the  nearest 

loxinial  group,  l>Tnphangitis»  ankyloses,  constrictions,  and  ob- 

Iftnictions  which  follow  tliem,  or  the  inimol>i ligation  of  importiuit 

pwgaDS.  as  Inngs  auil  heart.     Thrombosis  may  occur,  and  does  occur 

«ith  great  frequency  when  the  al)S€c^  is  in  (*Iose  proximity  to  a 

vein,  illustrated  Ijest  l)y  tlirombosis  of  tlio  lateral  sinus  in  abscess 

of  the  mastoid.     Following  thrombosis,  emlmlism  may  come^  re- 

LJttltini:  fatally  without  a  second's  warning,  or,  if  t!ie  embolus  lodges 

fU  a  leas  viUd  point,  mfarction,  secondary  abscess,  septicemia  or 

lia  with  metastiisis  may  <ievelop. 

Prognosis  of  Abscess. — The  prognosis  of  abscess  fiepends  on 

|<heHaDie  factors  as  that  of  iidlammation  as  far  as  they  go»  namely, 

hf  virulence  of  the  causative  bacteria,  extent,  accessibility,  an<l  the 

rimportance  of  the  structure  aiTecteiL     Furthermore,  it  depends 

UfKm  the  d€'gree  of  development  or  the  amount  of  tissue  tlestroyed; 

lhi>  not  infrequently  causes  death  after  the  abscess  is  cured  and 

[ill  iiifK'tion  removed;  nfMjn  what  cavities  and  organs  are  affected 

ly  its  l>\irrowing  or  ruptur(%  anrl  upon  the  ]>ranks  pla}  e*l  l)y  emboli 

nd  adliesions.     The  aeeessittility  of  abscess  to  treatment  is  of 

|«ttp<x!ial  importance,  for  in  many  regions  the  accomplishment  of  safe 

nd  *^as\'  drainage  offers  insur mount al>le  tlifficulties. 

Treatment  of  Abscess. — The  treatment  of  abscess  may  be 

diviil(xl  into  abortive  treatment,  operative  treatment,  and  consti- 

^^tutiumii  treatraent. 

^fe    Aborih^  Treatment. — When  superficial  inflammatory  processes 

^^'pf^ti^'n  fairly  enougli — i.  e.,  before  pus  has  formed,  or  after  it  has 

^P^i^nned  ia  a  ver>'  restricted  area— abortive  treatment  may  lie  em- 

ployerl  tt-ith  a  fair  ilegree  of  success.     There  are  two  antiseptics 

^i>loypfl  for  this  purpose:  one  is  pure  carbohc  aei<l,  a  minim  or 

[ti'oof  which  is  injected  into  the  center  of  the  abscess  with  a  small 

n>'po(kTmic    needle.     Tlie    ol>jection    to    carl>olic    acid    is    that 

^■♦"Lsionally  it  surprises  one  l«y  producing  gangrene,  and  that  if 

J^uch  of  it  should  l»e  usei:I  and  t>eal>sorhed  it  will  cause  a  serious 

Ifphrilb?.      The  other  safer  solution  is  glycerin  rontaining  2  per 

[fat,  of  formalin;  of  this  mixture  5  to  10  drops  or  mure,  if  the  ease 

^ii*'inds  iX,  may  be  injected.     The  aliscess  rapidly  changes  its 

Pl>t'anince  an(i  the  symptoms  subside,  tlie  necrotic  material  l>eing 

^dually  absorbed. 

^^lifTttim  Trcatm^rU, —The  treatment  of  abscess  as  such  may 
^  summed  up  in  a  ver>^  lirief  sentenct* — i>pen,  clean  out,  and  <lrain. 
J^  If^ft  to  itself  to  nipture,  the  opening  wdll  be  inadequate  in 
•^t  instances,  is  venr'  likely  to  be  situated  at  a  pcjint  disadvanta- 
'  for  drainage,  especially  if  the  abscess  is  deep  or  large,  antl  en- 
'  Kreatef  suffering  on  the  patient  by  dela^'  and  greater  danger 
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of  eomplit^ations.     Hence,  when  acute  absc^8  is  tliag 
treatment  .should  be  done  at  the  earliest  possible  Qiomen! 
size  of  tbe  upeiiin|JS  shimlfl  lie  rleteniiinetl  by  the  amount 
the  possible  duration  of  drainage,  and  the  location  of  the  i 
The  tegumentar>^  coverings  heal  more  rapittly  than  the 
ca\^ty,  so  provi.sion  must  be  made  against  too  early  closain 
incision  by  making  it  large  enfiugh  in  the  beginning.     If  a  dr 
tube  is  to  l>e  useil,  the  opening  will  not  need  to  be  so  large  i 
drainage  of  a  less  rigid  material  is  emplo>^ed.     The  tendenc; 
average  physician  is  to  make  the  opening  too  sraalL     The  d 
of  the  incision  is  determined  first  by  the  course  of  im 
underlying  anatomic  stnictures^  and  should  run  parallel  tc 
a  transverse  incisitin  endangers  them  much  more.     If  no 
ant  structures  are  in  close  relation  to  the  abscess,  the  incision 
be  made,  especially  on  exposed  parts,  in  stuch  direction  as 


Fig.  24.— Incorrect  method  of  incising  finger. 

the  least  disfiguYementj  namely,  in  the  direction  of  the  en 
the  skin.     The  opening  should  extend  well  dowii  into  the 
cavity,  and  not  simply  puncture  it  at  the  bottom  of  the  i 
HiUon^is  Method. — If  the  abscess  cavity  lies  beneath  a  dai 
region,  where  an  incision  could  not  be  safely  made  into  it,  i1 
to  employ  Hilton^s  metliod.     Make  an  incision  down  to  tl 
fascia  or  to  the  dimger  zone;  pass  a  prol>e-pointtHl  grooved  < 
through  the  tissues  into  the  ca'V'ity;  its  entrance  can  be  rec* 
by  the  escape  of  pus  along  the  groove^  which  is  held  npw 
the  lack  of  resistimce  to  the  advancing  instrmnent,  and 
ability  to  make  lateral  movements  without  meeting  with  o 
tion,  much  as  one  would  know"  that  a  sound  had  passed  fr 
urethra  into  the  bladder.     Pass  a  pair  of  closed  pointed 
along  the  groove  of  the  director  into  the  abscess  cavity,  opei 
and  withdraw  wiiile  held  open.      This  tears  an  opening^  b 
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not  injure  the  vessels  and  nerves,  which  roll  or  slide  out  of  the  way 
of  the  forceps,  Imt  eoiild  not  escape  a  sharp  knife. 

The  place  of  pointing  cannot  be  accepted  as  the  most  favorable 
pdint  for  opening  an  abscess.  The  incision  should  be  so  situated 
that  drainage  will  be  most  perfect  in  the  position  to  be  occupied 
sJilisi^quently.  Hence,  if  an  incision  is  made,  and  on  exaramation 
i}{  \y  abscess  cavity  it  is  found  that  drainage  \%ill  not  be  good,  a 
m-aml  incision,  or  counteropening,  will  he  made  at  the  most  ad- 
vunUigeous  point. 

Cleaning  the  Abscess  Camty. — After  opening  an  abscess  the  pus 
vm  be  removed  by  irrigation  mth  normal  salt  solution  or  by 
diopping  with  sponges;  hvflrogcn  peroxid  may  be  used,  but  only 
whi^ji  the  opening  is  patent.  If  the  size  of  the  opening  is  large 
♦nougb  and  correctly  situated,  and  the  drainage  adequate,  it 
matters  little  whether  all  the  pus  is  cleaned  out  of  the  abscess  cavity, 


Fig.  25. — Correct  methful  of  incising  finger, 

for,  the  pressure  off,  the  current  of  IjTnph  in  adjacent  vessels  is  re- 
iw-'i^txl  and  the  drainage  will  take  care  of  the  discharge.  In  no 
CM*  should  one  ^ield  to  the  temptation  to  squeeze  out  the  contents 
^^  an  abscess,  for  by  so  doing  the  limiting  walls  of  leukocytes  may 
^^  hroken  up  and  a  direct  extension  of  the  infection  occur,  or  a 
thrombus  may  be  dislodged  from  the  mouth  of  a  vein  and  allow 
^'^t-  e^seapp  of  pus  tlirectly  into  the  circulation.  Moreover^  squeez- 
^^  will  bruise  the  tissue  and  favor  necrosis.  The  application  of 
a  sucking  cup,  whose  diameter  is  greater  than  that  of  the  abscess, 
^  the  most  satisfactory^  plan  of  evacuating  pus.  Removal  of  the 
^'off  from  furuncles  shoukl  be  done  by  lifting  it  out  with  a  pair  of 
|or<*«*ps;  if  finnly  attached,  heavy  traction  should  not  be  made  on  it, 
the  8ame  reasons  urged  against  sciueezing.  In  a  ttay  or  two 
^^  ^ill  be  entirely  separated  and  may  be  easily  lifte<l  out.  If  a  few 
WU  ttre  held  by  fibrous  tissue  they  should  be  cut  rather  than  torn. 
11 
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Curetting  the  ea\ity  of  an  acute  abscess  is  an  umxeeessar>'  and  may 
be  a  very  harmful  procedure.  So,  too,  the  use  of  escharotic^  has 
little  or  nothing  to  reeommend  it,  as  the  neerotic  material  will 
be  disposed  of  in  a  ver>^  short  time  by  natural  processes.  If  a 
blood -clot  is  found  in  the  cavity  it  should  be  removed;  allowing  time 
for  it  to  be  digested  by  the  bacteria  will  cause  unnecessary'  delay. 

As  soon  as  reaccumulated  pus  has  filled  the  cavity,  or  as  soon 
as  the  dressings  have  bwome  soiled,  a  new  dressing  should  be 
apphed  and  the  cleansing  process  repeated.  Cupping  at  the 
time  of  flressings  gives  the  double  advantage  of  withdrawing  tbe 
discharge  and  of  h>7»eremia.  The  dressings  should  be  changed  once 
a  day  in  ordinary  abscesses  and  oftener  in  large  ones. 

Drainage. — This  item  in  the  treatment  of  abscess  is  frequenti 
advised  by  use  of  the  term  "pack/*  which  is  applied  too  literaHj 
The  packing  shoukl  not  be  tight;  its  ubjc»ct  is  to  accomplish  < 
age,  and  it  should  be  placed  in  the  cavity  loosely,  and  so  < 
uted  as  to  wick  the  fluids  from  the  depths  of  the  abscess  moi^t' 


Fig.  -y.— Drainage  iDaterial  ready  for  use. 


thoroughly.  There  is  only  one  circumstance  demanding  that 
tight  packing  l>e  done,  namely,  for  control  of  hemorrhage;  here  il 
must  be  done  tightly  enough  to  stop  the  bleciling,  and  must  m 
be  removed  until  conditions  demand  it;  even  then  it  is  to  be 
moved  with  extreme  caution,  lest  the  hemorrhage  be  re-establishei 
Drainage  material  has  the  acklitional  object  of  maintaining  an 
adequate  opening  until  the  abscess  cavity  can  be  obliterated  by 
the  healing  process. 

The  material  used  for  drainage  is  manifold,  depending  on  the 
size  and  location  of  the  abscess.  In  small  abscesses,  where  it  is 
necessar>'  to  drain  only  for  a  few  days,  gauze  is  sufficient.  Me<li- 
cated  gauze,  especially  if  the  medicament  is  bulky  or  if  it  contaiiL'^ 
an  oily  menstruum,  does  not  drain  so  well  as  plain  sterile  gauze ;  ab^o, 
after  gauze  becomes  thoroughly  saturated  with  pus  and  the  meshes 
are  blockefl  by  the  d6bris,  it  loses  its  capillarity  and  is  inefficient. 
Hence,  gauze  drains  shouid  not  be  allowed  to  remain  longer  than 
twenty-four  to  thirty-six  hours  \\ithout  changing.     When  packing 
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is  used  to  wall  off  spaces  in  serous  cavities  the  purpose  is  an  entirely 
different  one  an<!  the  gauze  may  be  left  longer  in  situ.  Gauze 
drains,  as  well  as  others,  ser\'e  their  j>urpose  better  when  covered 
with  a  moist  dressing.  It  is  more  satisfactoiy^  to  employ  specially 
made  gauze  with  two  selvage  edgt^  for  <!ramage.  It  is  easier  to 
introduce,  leaves  no  frazzles  behind  when  removeii,  and  does  not 
tear  so  easily  during  removal  When  large  cavities  are  packed  with 
gauze  an  accurate  account  of  the  numlicr  of  pieces  must  be  kept, 
or  the  end  of  each  successive  piece  should  be  fastened  (usually  by 


Fig.  27.— Glass  drainage-tubes. 

tying)  to  the  end  of  the  preceding  piece;  or,  if  introduced  sepa- 
rately, the  eml  of  each  piece  should  be  held  outside  the  wound, 
and  all  secured  together  at  the  eml  of  the  iiressing. 

Drainage  of  slight  quantities  may  be  done  by  the  introiiuction 
t  «tf  a  few  strands  of  thread. 

Drainage  by  tubes  is  the  second  %vide!y  employed  method. 
Drainage-tubes  are  usually  made  of  mil  rubber,  hard  rubber,  or 
glass,  occasionally  of  metal.     The  soft-rubber  tubes  are  usually 


Rg.  28. — Metal  drainage- tuh<^. 

preferred,  except  where  there  is  danger  of  collapsing  the  tul>e  by 
external  pressure,  as  in  deep  drainage  of  the  pelvis  through  the 
abdominal  opening.  These  may  be  used  as  a  single  tube^  or  spUt 
longitudinally  or  spirally  \^ith  a  strip  of  gauze  placed  witliin  the 
lumen  and  allowed  to  project  an  inch  at  either  entl,  or  the  deep 
^nd  of  the  tube  may  be  perforated  at  short  intervals,  so  that^  if  the 
^nd  of  the  tube  should  be  blocked,  drainage  may  be  continued. 
Bigid  tubes  maj'  be  perforated  in  the  same  manner. 

If  dr^nage  is  insufficient,  aspiration  may  be  done  by  intro- 
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ducing  a  long  syringe  nozzle  or  a  fubber  tube  and  aspirating  the 
contents  as  rapitliy  as  they  aeeuniulate.  This  i&  especially  neces- 
sary^ in  drainage  of  the  peritoneal  cavity. 

The  maintenance  of  tubes;  in  position  is  a  ven^  important,  often 
a  ver>'  troublesome,  feature  of  drainage.  This  ob^stacle  may  \ite 
overcome  by  suturing  the  tube  to  the  skin  and  fascia  at  the  edge 
of  the  wound.  The  s\iture  should  not  l>e  drawn  closely,  as  it  is 
likely  iAj  cut  out.  IVIixter's  tubes  and  T-tiibes  are  used  to  prevent 
their  escape  from  the  cavity,  ami,  \\'bere  a  suture  is  place<i  in 
addition^  they  ean  escape  in  neither  direction.  The  rubber  spool 
is  another  ver\'  satisfactory  de\4ce  to  prevent  tlisplacement  of  the 
drainage  apparatui!?. 

TreQtnwni  of  Carbuncle. — In  carbuncles  the  accepte<l  treat- 
ment is  a  crucial  incision  into  the  mass,  cleansing,  and  drainage  by 
gauze  packing.  The  necrotic  mass  anti  all  tissue  e\ideiitly  alniut 
to  necrose  should  be  removed  ^\ith  the  scissors,  knife,  or  ver>^ 
sharp  curet,  otherwise  drainage  is  ver>^  likely  to  be  imijerfect,  and 
extension  of  the  carbuncle  into  surrouniiing  tissue  will  continue 
uninternipted.  The  danger  of  carbuncle  to  life  is  much  greater 
than  that  of  simple  abscess,  and  aecortlingly  the  incision  must  be 
free  and  the  renu>val  of  tissue  extensive.  Anoth(»r  method  of 
treatment,  offering  a  surer  prognosis  and  no  longer  a\^erage  time  for 
recovery,  is  excision  of  the  entire  infiamed  mixss,  and  subsequent 
treatment  of  the  open  wound,  followed  by  skin-grafting  if  neces- 
sary'. 

The  treatment  of  a  whitlow  should  be  inaugurated  at  the  earliest 
possible  moment  after  recognition  of  its  true  nature.  A  long  deep 
incision  should  be  made  and  packed  %nth  gauze.  It  is  often  nece^ 
sarj^  to  employ  in  these  cases  the  additional  treatment  laid  down 
under  Inflammation,  especially  moist  heat. 

In  cases  of  multiple  abscess,  hi  furimculosis,  in  those  who  seem 
to  have  a  general  weakness  against  a  particular  pus-pro<lucing 
organism  (the  most  common  cause  in  these  cases  is  Staphylococcus 
pyogenes  aureus),  antl  m  every  cjise  of  (*arbuncle  that  does  not  show 
the  most  pro!ni>t  response  to  treatment  it  is  imperative  that  iia- 
mediate  efforts  should  be  made  to  raise  tiie  individual's  resistiv^^ 
powei-s  l)y  nourishment,  rest,  and  tonics,  but  especially  by  tt^^ 
administration  of  the  vaccines  indicated.     These  can  be  purchase?<f| 
in  all  the  (*ities  at  prices  within  the  reach  of  all     Opsonic  indice*^^ 
cultures,  and  specially  [prepared  vaccines  are  umiecessary  in  mc^^"! 
instances,  and  the  selection  of  the  proper  vaccine,  streptoc^ 
staphylococcus,  or  pol>"valent  can  usually  be  done  satisfactorily  1^, 
cUnical  observation  alone. 
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The  term  * 'sepsis"  is  usee!  to  signify  the  general  or  constitutional 
dition  produced  by  the  action  of  pyogenic  aiul  of  saprogenic 
«teria.    There  are  three  fairly  distinct  types  of  sepsi;^,  which  are 
fiepHc  intoxication  (sapremia),  septic  infection  (septicemia),  and 

SEPTIC  mXOXICATION   (SAPREBOA) 

Septic  intoxication  and  sapremia  represent  the  first  group, 
tod  are  the  simplest  t>'pe  of  the  septic  condition  considered  from 
,  the  standpoint  of  patholog}%  prognosis,  or  treatoient.  They  are 
illy  given  as  s\TionjTns,  but  usage  has  gradually  separated 
■them  into  fairly  distinct  term.s;  still  they  are  suffitnently  similar  to 
p)e treated  under  the  same  heading  when  each  is  throughly  defined. 
Sfptie  inUfxicaium  is  the  constitutional  impression  made  by  the 
tion  of  the  poisons  produced  by  pyogenic  bacteria  in  the 
The  patholog>"  servdng  as  the  primar>'  cause  of  septic  in- 
toxication, then,  is  a  localized  inflammatory^  or  suppurative  process. 
From  this  the  poisons  are  absorbed,  carried  into  the  general 
rirailation,  and  produce  the  varj^ing  pictures  of  intoxication.  The 
Wteria  do  not  gain  entrance  into  the  blood  in  great  numbers  and 
J^'notrecoveralile  from  it;  there  is  not  a  wide  distribution  of  the 
uiftytion  l:>e>'ond  the  local  extension.  So  septic  int4>xication  may 
^  accepted  as  a  term  used  to  represent  the  constitutional  sjinp- 
^^'ttisof  a  local  suppurative  or  inflanmiator>^  process.  The  general 
*ywtptoms  developed  in  the  course  of  an  acute  abscess  are  s>inptoin8 
of  septic  intoxication:  so  are  the  constitutional  s\inptoms  of 
^'^ipelafi,  of  apf^endicitis,  of  pelvic  LnBannnations,  etc. 

Sapremia  is  similarly  prmluced  hy  the  absorption  of  bacterial 
poisons  from  a  localized  infection.  The  nature  of  the  infection  is 
different.  In  septic  intoxication  the  l>acteria  are  pyogenic,  in 
^Premia  they  arc  saprophytic,  or,  at  most,  a  mixed  infection  of 
^prophytes  and  pyogenic  }>acteria.  Therefore,  in  saprerpia 
<*ej^mpofiition  of  tissue  or  of  tissue  products  is  going  on  in  the 
pnm^rj'  focus,  while  in  septic  intoxi(*ation  inflammation  or  sup- 
PiJi^ation  is  the  local  patholog>^  If  lioth  types  of  infection  are 
present,  sapremia  is  the  term  connnonly  applied.  Hence,  sapremia 
^  iteiially  deen  aasociated  with  deeompasition  of  blood-clots  and 
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secundines  subsequent  to  unclean  abortions  and  deliveries,  to  th 
accumulation  of  blood  and  necrosis  in  operative  and  traumati 
wounds,  and  to  gangrene. 

Pathology. — The  local  changes  are  sufficiently  indicated  b; 
the  above  descriptions  of  septic  intoxication  and  sapremia.  L 
these  conditions  the  inflammatory,  suppurative,  or  decompositioi 
process  is  capable  of  causing  intoxication  in  direct  proportion  U 
the  virulence  of  the  infection,  the  extensiveness  of  the  lesion,  an( 
the  rate  of  absorption.  Often,  therefore,  a  very  limited  lesion  ma: 
produce  violent  symptoms,  whereas  an  extensive  process  situate 
elsewhere  will  result  in  insignificant  ones.  The  measure  of  th 
danger,  tlierefore,  in  either  instance  is  the  constitutional  im 
pression  produced,  except  in  those  instances  where  the  nature  c 
the  infection  or  the  vital  importance  of  the  structure  affected  ren 
ders  the  outlook  unfavorable  regardless  of  the  general  s>Tnptoini 

The  chief  bacteria  found  in  sapremic  foci  are  the  proteus  grou' 
Bacillus  pyocyaneus,  and  Micrococcus  tetragenes. 

Tlie  general  pathology-  of  sapremia  and  septic  intoxicati^ 
may  be  given  in  a  single  paragraph  if  one  recalls  that  in  sapr^t 
the  infection  is  chiefly  represented  by  the  bacteria  of  decomp 
sition,  probably  rarely  without  an  admixture  of  pyogenic  mici 
organisms,  and  that  in  septic  intoxication  the  infection  is  of  a  pure 
pyogenic  nature.  The  most  striking  detail  of  the  general  path( 
ogy  in  these  cases  is  the  alteration  of  the  blood-picture,  whi( 
may  be  accepted  as  a  fair  index  of  the  constitutional  impressi( 
made.  The  leukocyte  coimt  is  likely  to  be  increased  except 
case  of  absorption  of  overwhelming  quantities  of  poison.  On  tl 
other  hand,  the  hemoglobin  is  reduced  and  the  number  of  red  ce 
is  diminished,  caused  by  the  hemolytic  action  of  the  poisoi 
which  explains  the  cachectic  appearance  of  septic  individua 
If  the  process  becomes  chronic,  amyloid  changes  occur  in  the  liv< 
spleen,  kidneys,  intestines,  and  blood-vessels.  The  clinical  e^ 
dence  of  extensive  amyloid  changes  is  shown  by  enlarged  liver  ai 
spleen,  albumin  and  waxy  casts  in  the  urine,  and  low  blood-pn 
sure.  Petechiae  are  at  times  found  in  these  types  of  sepsis,  as  w< 
as  submucous  and  subserous  hemorrhages,  although  they  are  k 
frequent  in  sapremia  and  septic  intoxication  than  in  septicem 
and  pyemia. 

Symptoms. — The  s>Tnptoms  of  septic  intoxication  are  tho 
detailed  under  Inflammation  and  Pus  absorption.  The  symptor 
of  sapremia  are  closely  allied,  and  are  a^s  follows:  As  a  rule,  tl 
initial  symptoms  manifest  themselves  within  twenty-four  to  fort 
eight  hours  subsequent  to  infection  of  devitalized  tissue,  clots, 
serum  which  have  accumulated  in  some  cavity  of  the  body.  The 
may  be  an  initial  chill,  but  its  absence  has  no  diagnostic  signi; 
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CHAPTER  VI 

SEPSIS 

The  term  "sepsis"  is  used  to  signify  the  general  or  constitutional 
condition  produced  by  the  action  of  pyogenic  and  of  saprogenic 
bacteria.  There  are  three  fairly  distinct  types  of  sepsis,  which  are 
septic  intoxication  (sapremia),  septic  infection  (septicemia),  and 
pyemia. 

SEPTIC  INTOXICATION  (SAPREMU) 

Septic  intoxication  and  sapremia  represent  the  first  group, 
and  are  the  simplest  type  of  the  septic  condition  considered  from 
the  staiidxK)int  of  pathology,  prognosis,  or  treatment.    They  are 
usually  given  as  synonyms,  but  usage  has  gradually  separated 
them  into  fairly  distinct  terms;  still  they  are  suflSciently  similar  to 
be  treated  under  the  same  heading  when  each  is  throughly  defined. 
Septic  inUmcation  is  the  constitutional  impression  made  by  the 
absorption  of  the  poisons  produced  by  pyogenic  bacteria  in  the 
tissues.     The  pathology  serving  as  the  primary  cause  of  septic  in- 
toxication, then,  is  a  locaUzed  inflammatory  or  suppurative  process. 
From  this  the  ix)isons  are  absorbed,  carried  into  the  general 
circulation,  and  produce  the  varying  pictures  of  intoxication.     The 
bacteria  do  not  gain  entrance  into  the  blood  in  great  niunbers  and 
are  not  recoverable  from  it;  there  is  not  a  wide  distribution  of  the 
infection  beyond  the  local  extension.    So  septic  intoxication  may 
be  accepted  as  a  term  used  to  represent  the  constitutional  symp- 
toms of  a  local  suppm-ative  or  inflammatory  process.   The  general 
symptoms  developed  in  the  coiu^e  of  an  acute  abscess  are  symptoms 
of  septic  intoxication;  so  are  the  constitutional  symptoms  of 
erysipelas,  of  appendicitis,  of  pelvic  inflammations,  etc. 

Sapremia  is  similarly  produced  by  the  absorption  of  bacterial 
poisons  from  a  localized  infection.  The  natm*e  of  the  infection  is 
^tifferent.  In  septic  intoxication  the  bacteria  are  pyogenic,  in 
^l>remia  they  are  saprophytic,  or,  at  most,  a  mixed  infection  of 
^I>rophytes  and  pyogenic  bacteria.  Therefore,  in  sapreipia 
^^pomposition  of  tissue  or  of  tissue  products  is  going  on  in  the 
P*"iinary  focus,  while  in  septic  intoxication  inflammation  or  sup- 
P^^^ation  is  the  local  pathology.  If  both  types  of  infection  are 
V^^sent,  sapremia  is  the  term  commonly  appUed.  Hence,  sapremia 
^  Usually  seen  associated  with  decomposition  of  blood-clots  and 
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be  resorted  to;  and  here  the  use  of  antiseptic  solutions  may  be 
especially  valuable^  a^  tlie  bacteria  are  not,  as  a  nile^  buried  in  the 
tissues  except  in  gangrenous  conditions.     Whether  the  general 
condition  of  the  patient  demands  it  or  not,  it  is  frequently  nece 
sarj'  to  use  deotlorizing  irrigation  for  the  comfort  of  both  patieo 
and  attendants;  the  same  end  is  likewise  accomplished  by  paeki 
the  cavity  loosely  with  gauze  saturated  with  50  per  cent,  atcohc 
which  is  perhaps  the  most  satisfactory^  phm,  permanganate 
potash  sohitions,  1  :  oOOO,  or  kresol  or  lysol  in  1  per  cent,  solution.* 
These  solutions  are  very  satisfactory  also  for  irrigation,  as  they, 
combine  antiseptic  with  deodorizing  properties. 

Generai  Trealmenl. — Oeneral  treatment  is  directed  along  t\ 
lines,  namely,  to  hasten  el  im  hi  at  ion  of  the  poisons  and  to  stiniulat 
the  \dtal  functions  luitil  tiiis  is  accomplished.     Even  in  apparently 
violent  ca^es  the  transformation  in  the  com*se  of  a  few  hours 
wrought  by  local  treatment  is  marvelous,  ina.<much  as  the  elimi- 
nation of  the  bacterial  poisons  is  very  rapid.     But  if  it  is  necessaryj 
to  assist  nature  in  such  elimination,  the  utmost  precaution 
needed.     Purgation  of  an  exhausted  patient,  such  a^s  one  sees 
sapremia^  can  prove  quickly  fatal.     If  the  bowels  must  l>e  niove<l,"^ 
let  it  be  by  high  enemata.    The  only  safe  route  of  elimination  should 
be  by  the  kiihieys,  and  the  remedy  is  water.     Normal  salt  solutioQ^^ 
must  be  adniinistere<l  in  great  abuntlance  by  mouth,  by  hj^podei^^B 
moclysis,  by  intravenous  injection,  by  large  retained  enemata 
frequently  repeated,  or  drip  enemata.     Tins  method  of  elimination 
does  not  increase  the  exhaustion,  whereas  sweating  mid  jiurgation 
do.     In  the  more  serious  cases,  in  which  extensive  disintc*gratiou  of       l 
the  red  corpuscles  have  taken  place,  direct  transfusion  of  blood       ' 
should  be  resorted  to  without  delay.     It  is  better  to  perform  this 
operation  at  the  same  sitting,  if  possible,  with  that  for  removal 
the  infecte<t  focus. 

StirnuUitiim  is  usually  needed  and  is  produced  by  the 
istration  of  str>x*hnin,  whisky,  and  adrenalin  chlorid.     In 
of  the  latter  drug  its  brief  period  of  efficiency  is  to  be  remembere 
and  the  doses  should  be  repeated  ever>^  two  or  three  hours. 

Nutritious,  easily  Eussimilated  <liet  must  be  administered  in  : 
great  (luantity  as  the  digestive  organs  can  dispose  of  comfortably 

The  crisis  lasts  a  few  hours  and  demands  the  greatest  vigilanceJ' 
If  the  temperature  fails  to  come  to  normal  soon  after  cleaning  aw^a>^ 
the  putrid  material  it  may  be  accepted  as  signifying  that  the  work 
was  incomplete,  that  a  septicemia  has  already  been  inaugurated, 
or  that  some  complication  is  present,  A  rise  of  the  temperature 
after  it  ha^s  become  and  remains  normal  a  few  hours  indicates  the 
need  of  dressing  anil  irrigation.  After  the  crisis  is  past  a  tonic  and 
dietetic  r^ime  mil  be  followed  until  the  normal  status  is  reached* 
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The  second  subdivision  of  septic  conditions,  septicemia,  is, 
wMe  often  difficult  to  distinguij^h  clinically  from  the  preceding, 
pathologically  widely  separated  from  it.    In  the  preceding  condition 
the  local  process  is  the  important  lesion;  in  the  latter,  whether 
tile  local  changes  be  mii>ortant  or  so  insignificant  as  to  be  undis- 
coverable,  they  are  nothing  a^^  compared  with  the  essential  feature. 
Septicemia  is  the  presence  of  bacteria,  usually  pyogenic,  in  the 
btootl  in  sufficient  quantity   to  constitute  a  diseased  conciition 
of  that  fluid.     In  almost  any  local  infection  it  is  doubtful  if  the 
Wood  ever  escapes  the  presence  of  a  few  i>acteria,  ])Ut  they  are  not 
present  in  such  quantities  *as  to  be  recoverable  and  are  g-oon  elimi- 
BAted  by  the  kidneys  or  liver.     So,  too,  in  many  constitutional 
tltteaaes,  such  m  the  infectious  fevers,  the  blood  may  contain  vast 
numbers  of  bacteria,  even  the  liulk  of  them»  as  m  bacteremia. 
They  are  not  to  be  confused  with  septicemia,  which  is  a  constitu- 
tional condition  produced  by  bacteria,  whose  action  is  for  the  most 
P^t  loeab  but  not  nei^essarily  p>'ogenic. 

Cause,— As  has  been  intimated  before,  certain  bacteria  are 
prone  to  produce  spreading  infections  and  septicemia,  others  may 
**o  -^  and  still  others,  poorly  pathogenic  and  capable  of  invading 
tissuiis  only  when  their  resistance  is  reduced,  would  scarcely  be 
^le  to  cause  a  general  hematic  infection  under  the  most  favorable 
rircumstances. 

The  bacteria  mast  frequently  recovered  from  the  lilood  and 
'Viscera  of  septicemic  patients  are  streptococci.  In  addition  to 
^^eptococci,  StaphyloctK'cus  albns  or  aureus,  pneumococcus,  Ba- 
^>lius  coli  communis,  Bacillus  diphtherise,  gonococcus,  and  several 
^  the  anaerobes,  especially  Bacillus  aerogenes  capsulatus.  Bacillus 
typhosfus,  and  Bitcilhis  pyocyaneus,  may  be  given  as  causes  of  sep- 
^t^emia.  Some  of  these  bacteria  usually  produce  a  disease,  as, 
^01^  instance.  Bacillus  typhosus  and  pneumococcus,  but  they  may 
Pi'^cKluce  local  and  hematic  infections  as  well,  ami  show  then  not 
^'^  characteristics  of  their  specific  tlisease,  but  a  true  septicemia. 
*^teiis  vulgaris  has  been  recovered  from  the  blood  of  septicemic 
patients. 

I^athology* — The  primar>'  lesion  may  vary'  from  the  most  insig- 
wScunt  scratch  or  prick — crjqitogenetic  cases  are  reported^to 
|ue  Tnost  violent  inflammatory  processes.     The  atrium,  in  case  it 
^  ^  vround,  may  paradoxically  enough  show  no  reaction  from  the 
ui'^ction^  and  be  healed  in  the  few  days  that  elapse  l>efore  septi- 
wrnic  a\inptoms  develop.     This  explains  the  so-called  idiopathic 
^^Hicemia.     The  conditions  ser\nng  as  atria  of  infection  for  sep- 
ticemia are  wounds,  uterine  infections  following  abortions  and 
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deliveries,  abscesses,  acute  osteorayeUtis,  and  er>^sipelas,  together 
vnih  lesions  produced  hy  the  specific  micro-<jrgaiiisms  which  occa- 
sionally or  habitually  result  in  a  localized  inflammation.  A  num- 
ber of  cases  of  j^uppurative  intlammation  of  the  thoracic  duct  have 
been  described,  usually  mmiistakably  secondary  to  infections  in  the 
distribution  of  railicals  in  the  pel\is,  and  the  chyle  vessels  in  the 
alimentary  tract.  A  few  ea>ses  of  primary  suppuration  of  the 
thoracic  <luct  have  been  reported  It  is  superfluous  to  siiy  that 
such  a  condition  coul<l  scarcely  fail  to  result  in  sei>ticemia  or  py- 
eniia»  The  only  evidence  so  far  adv^mced  is  tiie  continuous  in- 
crease of  the  leukoc>i:e  count  to  an  enormous  number,  even  as 
high  as  200, 0(H). 

Enininve  of  Bacteria  into  Circulallon, — From  a  surgical  stand- 
point, by  far  the  j^reater  number  of  cases  of  septicemia  result  from  j 
the  escape  of  bacteria  from  an  infected  womitl,  from  decomposing 
blood-clots,  or  f^arif^remms  tissues.  Septicemia  was  a  frequexit 
complication  of  hospital  ganjzjene  before  this  disefise  wa.s  practicalh^ 
blotteil  from  the  list  of  surgical  conditions.  It  may  follow  closely 
on  the  development  of  acute  infections,  w*hich  can  be  explained  only 
on  the  h>T:)othesis  that  bacteria  have  gained  access  to  the  blood, 
in  all  probability  through  the  mucous  nieml>rane,  and  lodged  at  the 
site  of  an  insignifi(*ant  injury,  as  is  illustrated  liy  acute  eases  of 
osteomyelitis,  which  may  terminate  in  a  fatal  septicemia  before 
the  local  process  has  had  time  to  suppurate.  From  the  local 
infection  the  bacteria  may  invade  the  genera!  circulation,  either 
tlirough  the  lymphatics  or  b>'  escape  into  the  Ivlood-vessek,  as 
happens  when  an  aliscess  ruptures  into  a  vein. 

General  Pathology.— The  essential  feature  of  the  general  patho- 
logic picture  of  septicemia  is  that  the  blood  contains  the  bacteria^ 
a  statement  questioned  by  authors  who  believe  that  their  ap- 
pearance in  the  blood  is  accidental  and  inconstant,  and  that  the 
fundamental  patliologj-  is  the  presence  of  numberless  small,  often 
microscopic,  foci  of  infection  scattered  through  the  tissues  by  the 
Ijlood,  which  is  only  the  distril»utiiig  medium  and  not  the  tissue 
primarily  concerned  in  septicemia.     The  spleen  is  enlarged. 

The  infection  in  ciises  of  septicemia  may  protluee  no  lesion 
further  than  the  cloudy  swelling,  or.  If  chronic,  the  amyloid  changes 
and  the  hemolytic  changes  as  describetl  pre\nously  under  Sapremia. 
On  the  ^>ther  hanrl,  frequently  a  septic  endocarditis  complicates  the 
general  infection,  and  produces  local  and  general  s>Tnptoms  and 
signs  in  keeping  with  the  changes  iiroducwl  in  the  valves  of  the 
heart.  However,  even  in  the  most  violent  cases  of  septicemia  the 
valves  may  remain  normal.  This  enclocarditis  may  affect  either 
the  mitral  or  the  tricuspitl  valves,  thi^  former  more  frequenth'. 
Even  in  mild  cases  of  septicemia  the  development  of  malignant 
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eudocarditb  w\\\  add  greatly  to  the  unfavorable  prognosis,  but  even 
witlj  this  complication  some  cases  may  not  be  hopeless.  If 
niilian'  abscesses  develop  they  appear  in  great  numbers,  and  are 
found  scattered  throughout  the  body,  m  the  marrow,  bones,  central 
BeRous  ^'stem,  j^lands^  ami  the  abdominal  and  thoracic  viscera. 
Again,  the  (list ritnit ion  of  the  miiiar>^  foci  may  he  verj'  partial, 
shoeing  up  in  jcreat  numlyers,  for  example,  in  the  lungs  and  liver, 
and  ver>*  s^'lightly  in  other  viscera.  There  is  frequently  a  universal 
enlargement  of  the  l>Tnph-nodes. 

The  BhfKi-couuL — A  polymorphonuclear  leukocytosis  is  usually 
present,  althoujy^li  in  the  most  severe  cases  it  is  absent.  Mention 
knmde  above  of  the  enormous  count  attained  in  suppuration  of  the 
thoracic  duct. 

Symptoms. — The  interv^al  between  the  date  of  primary  infec- 
tion and  the  development  of  septicemia  varies  f rt mi  a  few  hours  to 
■"*^^pral  flays*     The  facts  can  Ijcst  be  comi>rehendetl  b^-  remeudier- 
'n^  that  usually  a  local  intlammator>'  process  precedes  septicemia, 
llie  time  ref[uired  for  this  to  iuke  place  then  uitervenes,  and  sep- 
ticemia will,  ther(*fore,  not  develop  as  soon,  on  an  averagCj  after  the 
pnuian'  infection  as  a  sapremia  woidd.     Usually  the  time  required 
I'^fmni  forty-eight  hours  up,     iStill  those  rapid  cases  must  not  be 
toi^otten  in  which  at  no  time  a  primary  inflammation  develops,  l>ut 
tf^**  bacteria  are  delivered  in  the  shortest  possilde  time  into  the 
f«*cu|ation-     These,  of  course,  wouhl  de\'elop  rapidly  (occasionally 
ma  few  hours),  and  may  run  a  fatal  course  ui  three  or  four  tla>'s  if 
^"^  number  of  bacteria  introduceil  is  large.     On  the  contrary',  it  is 
fiossible  for  a  septicemia  to  develop  at  any  time  while  there  remains- 
^  ^ppiu-ative  focus  in  the  body. 

C>n  ol>ser\'ation  of  a  patient  who  has  septicemia  the  pallor, 
'•^^  Ustlessness,  the  yellowish  cachectic  appearance,  the  drawn 
TOtrvires  and  the  dilated  nostrils,  the  rapid  respiration,  tmd  the 
^^t  emaciation  are  very  striking.  Septicemia  quickly  gives  the 
^^tient  the  appearance  of  having  l)een  ill  for  a  long  time.  The 
general  appearance  is  that  of  great  prostration.  The  eyes  are 
^^^^^J^en,  the  cheeks  hollow,  and  the  liony  prominences  stand  out  in 
^i^tlvie  reUef;  cyanosis  is  also  often  present  and  the  patient  is 
'PU^Uy  restlei^. 

At  the  beginning  the  skin  is  dr>^  and  hot,  and,  as  the  disease 

^d^mj(»ps^  perspiration  may  take  place,  either  a  constant  moisture 

^'  tVie  surface,  which  gives  it  a  cold,  clammy,  repulsive  feel,  or  the 

P^*^piration  may  he  drenching.     In  other  cases  the  skin  remains 

dry  throughout.     There  ai>pear  at  times  various  cutaneous  erup- 

^OTis  resembling  scarlatimi,  urticaria,  or,  it  may  be,  a  pustular 

^r\iption.     Icterus  may  be  distinct  and  petechia  are  often  ob- 

ser\'e<l. 
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The  Temperaiure, — As  in  all  reactions  caused  by  bacteria^  tb 
tremperature  rises  in  septicemia,  freqyently  preceded  by  an  initial| 
chill,  but  by  no  means  constantly.  The  chill  is  not  likely  to  1)6 
repeated.  The  temperature  rises  gradually  in  those  cases  where 
the  infection  is  brought  slowly  into  the  circulation,  ver>^  rapidly  ia- 
most  acute  cases  in  which  large  numbers  of  bacteria  are  admitted  j 
at  once.  The  chart  shows  the  temperature  usually  as  a  continui 
fever^  with  slight  elevation  of  the  evening  over  the  momi: 
temperature.  High  degrees  are  often  reaches  1,  and  in  the  worst 
cases  a  subnormal  temperature  is  observ^eiL  In  chronic  cases  th( 
temperature  may  range  from  99^°  to  101°  or  102'^  F.,  and  contim 
many  weeks  \\ithout  coming  to  norrnaL  When  conditions  are 
present  which  might  cause  a  septic  intoxication  or  sapremia,  and 
the  proper  local  treatment  fails  to  bring  the  temperature  to  normal 
or  nearly  so,  it  is  vcn,*  suggestive  of  hematic  infection.  In  the 
course  of  a  suppurative  or  infective  process  a  persistent  elevation 
of  the  tempera ture»  after  a  satisfactory  progress  for  some  time,- 
should  stinmlate  an  immediate  investigation  of  the  cause.  As  the 
condition  improves  there  is  a  gradual  subsidence  of  the  t^mperatiire 
to  or  below  norma h 

Puhe  arid  Blood-pressure. — Little  disturbances  of  the  pulse,' 
beyond  a  slight  acceleration,  is  observer!  in  the  mild  cases,  but  in  the 
severe  forms  the  pulse  is  miduly  rapid  and  the  blood-pressure  is 
low%  as  shown  by  emplo>^nent  of  the  sphygmomanometer  or  b; 
ttie  softness  and  compressibility  of  the  pulse.  High  pulse-rate  in 
proportion  to  the  tempcTature  is  frequent  in  septicemia  and  is  an 
ill  omen,  for  it  shows  exhaustion  of  the  ^^ardiac  centers.  This 
comliination  finds  its  worst  form  in  the  subnormal  temperature 
and  the  rapid,  thready,  often  dicrotic  pulse  which  can  scarcely  be 
felt  or  countetl.  The  contlition  of  the  pulse  and  the  loss  of  blood- 
pressure,  together  with  the  general  a]>pearance  of  the  patient,  art 
the  most  imix>rtant  symptoms  of  septicemia.  The  lips  are  parch 
and  cracked,  the  tongue  is  dr>%  and  sordes  are  found  upon  t 
teeth  unless  the  course  is  very  rapid. 

Great  thirst  is  present,  which  it  seems  impossible  to  satJsl 
Nausea  is  present  and  vomiting  may  occasionally  occur,  or  may 
continual  and  violent.  Certain  cases  closely  reproduce  choleraic 
sjinptoms.  Anorexia  is  present,  as  in  all  septic  conditions;  it  ht 
complete  in  septicemia.  Diarrhea  is  usually  present  and  at  time^ 
the  motions  t^ontain  blood.  Involuntar>^  passage  of  urine  und 
feces  is  occasionally  observed. 

The  urine  is  scanty  and  high  colored^  and  contains  albumtti^^r 
often  abundantly,  anil  casts.  The  causative  niicro-K>rganisTiis  cai^ 
often  l>e  discovered  in  it.  In  many  cases  pains  of  a  cramp-lik^* 
nature  are  present  in  the  extremities,  and  there  may  be  headache- 
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In  prolonged  cases  of  Bepticemia,  decubitus  must  be  constantlj^ 

guarded  against,  as  the  tissues  are  poorly  resistant^  and  the  rapid 

maciation  brings  the  bony  prominences  close  to  the  surface. 

The  wound,  if  one  be  present,  sometimes  assumes  almost  distinct 

characteristics;  granulations  do  not  appear,   and,  if  they  were 

present  at  the  begimiing,  are  soon  lost,  and  the  surface  of  the 

w^Dund  is  coveretl  with  a  false  membrane  of  necrotic  tissue,  inter- 

niingied  with  which  is  more  or  less  fibrin.     This  is  especially  true 

of  streptococcic  cases.    This  necrosed  tissue  is  yellowish^  gray,  or 

ilark  in  color;  suppuration  is  absent,  or  ceases  if  it  has  been  present^ 

«Jd    the  surface  of  the  wound  is  drj^     In  ver>^  acute  cases  little 

f*hange  of  the  appearance  of  the  wotmd  is  nottxl. 

Prognosis* — What  the  outcome  of  a  given  case  of  septicemia 
trffll  be  is  problematic.  All  the  rapid  acute  cases  die,  a  few  of  the 
SUb&cute  get  well^  and  the  outlook  is  best  of  all  in  the  chronic 
eases*  One  may  briefly  summarize  the  prognosis  by  stating  that 
pra-cticaily  all  untreated  cases  die,  and  that  some  recover  if  treated 
aiisirluously. 

Treatment.^ — ^The  prevention  of  septicemia  is  one  of  the 
surgeon's  chief  cares.  Asepsis  is  the  method  of  prevention  in 
operative  work,  and,  follo\^nng  as  a  close  second,  is  the  avoidance 
of  accumulations  of  blood  or  serum  which  may  become  infected; 
tHs  prevention  is  to  be  done  I  jy  complete  hemostasis  or  by  drainage. 
Again^  by  the  avoidance  of  injur>-  to  the  tissues  by  undue  tearing, 
la^^^ration,  or  bruising  the  possil)ility  of  septicemia  is  reduced. 
All  these  favor  infection »  even  under  the  most  aseptic  condi- 
tions. There  is  no  place  in  modem  work  for  the  ignorant,  heavy- 
l^^^ded,  careless  surgeon.  Once  again,  the  surgeon  must  ever  be 
v^T^  to  see  and  quick  to  act  upon  conditions,  usually  hyiieracute 
o^ng  to  intense  b'acterial  virulence^  which  so  frequently  are  com- 
P*i<^*^ted  by  septicenna,  and  to  have  the  utmost  care  that  a  wound 
th&t;  was  guarded  with  the  most  zealous  watchfulness  during  the 
operation  is  not  infected  at  some  subsequent  dressing,  by  some 
careless  nurse  or  a*ssistant  or  by  himself.  Too  frequently,  indeed, 
f^*'ja:«^ns  do  not  surround  their  after-treatment  with  the  same 
judirious  restrictions  that  are  used  in  the  operating  room.  The 
^^^^  of  dilute  tincture  of  iotlin  on  the  tissues  at  each  dressing  is 
P^^haps  the  surest  guarantee  against  a  late  infection.  The  acute 
^Qi^ditions  demanding  prompt  action  are  particularly  acute  osteo- 
myelitis and  epiphysitis,  especially  in  the  yomig;  mitldle-ear  in- 
lect-iona  and  suppuration^  or  even  non-suppurative  inflammation 
^^  t-be  mastoid  cells;  acute,  virulent  inf taction  of  the  uterus  and  the 
^^yiexa  and  thrombophlebitis,  especially  affecting  the  large  pelWc 
veins  or  the  cerebral  sinuses  or  veins  tributar>"  to  them.  Acute 
suppurative  peritonitis,  sprea<Ung  traumatic  gangrene,  and  micro- 
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bic  gangrene  following  compound  fractures  should  be  mcluded 
in  this  dangerous  list. 

The  details  of  treatment  for  these  various  conditions  would  lead 
us  too  far  afield  into  general  surgical  treatment.    But  whether 
septicemia  has  already  developed,  or  the  intention  is  to  prevent  it, 
two  fundamental  items  of  treatment  must  be  utilized,  namely, 
the  removal  of  the  infected  focus  completely,  if  not  prevented  by  the 
patient's  general  condition  and  by  the  location  and  extent  of  the 
focus;  and,  second,  such  treatment  by  drainage,  ligation,  etc., 
as  will  render  the  escape  of  bacteria  into  the  blood  less  likely, 
or,  if  they  have  already  b^un  to  enter,  to  check  the  process  io. 
statu  quo.     Fearless  and  extensive  surgical  measures,  in  keeping 
with  the  general  condition  of  the  patient,  are  more  urgent  here 
than  in  any  other  pathologic  condition,  malignancy  alone  excepted- 
Remove  if  possible;  if  not,  then  create  a  drainage  current  awa»^ 
from  rather  than  toward  the  circulation.    The  local  use  of  ant*i' 
septics  is  indicated  where  they  can  possibly  be  applied.      Ceu^' 
bolic  acid  and  bichlorid  and  alcohol  are  the  favorites,  but  it  i-^ 
difficult  to  see  of  what  value  they  can  be  beyond  the  immediat^"^ 
siu*face  of  application. 

The  general  treatment  of  septicemia  is  directed  along  ver^;;; 
definite  lines,  but  the  means  at  the  surgeon's  command  are  limitec^ 
both  in  application  and  in  efficiency.  The  aim  of  treatment  is  tc^ 
eliminate  the  bacteria  and  their  toxins  a«  rapidly  as  possible,  U^ 
destroy  the  bacteria  or  neutralize  their  toxins  in  the  blood — i.  e.,  to^ 
render  the  blood  sterile — and,  finally ,  to  maintain  the  paiient^r 
vitality  until  such  results  can  be  effected. 

The  elimination  of  toxins  and  bacteria  must  be  done  chiefly 
by  the  administration  of  water;  therapeutic  and  other  measures  to 
produce  diaphoresis  and  purgation  are  too  prostrating  to  be  at^ 
tempted,  so  water  by  rectum  and  by  mouth,  and  intravenous 
or  subcutaneous  injection  of  normal  salt  solution,  is  the  chief 
reliance. 

The  destruction  of  bacteria  and  neutralization  of  toxins  is 
successful  to  a  limited  degree,  dependent  largely  upon  the  specific 
micro-oi^anisms  and  upon  our  ability  to  determine  what  species 
the  infection  belongs  to.  If  a  mixed  infection  is  present,  any  spe- 
cific treatment  would  at  most  go  only  half-way  toward  cure.  If  a 
diphtheric  septicemia  is  to  be  treated  the  specific  antitoxin  is 
ideal,  unless  too  great  advances  are  made  before  using  it.  In  case 
of  streptococcic  septicemia  the  results  are  less  happy,  owing  to  the 
great  number  of  varieties  of  these  micro-organisms  and  to  the 
practical  worthlessness  of  a  senmi  adapted  against  one  variety 
in  the  treatment  of  another.  Antistreptococcic  serum  should 
always  be  used  in  streptococcic  infections,  but  it  cannot  be  used 
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with  the  same  assurance  as  if  one  knew  the  variety  both  of  the 
mfection  and  of  the  serum.  The  serum  ahoukl  lie  U8ed  at  the 
earliest  possible  opportimity,  and  should  be  repeated  daily  or  twice 
ibiiy,  giving  from  10  to  15  c.c.  at  each  sitting,  or  in  larger  doses 
M  wider  intervals,  depending  upon  the  results  obtaineit. 

If  the  cause  (bacterium)  is  recognizedi  it  is  well,  especially  in  the 
ckronic  cases,  to  administer  specific  vaccines;  if  it  is  impossible 
or  impracticable  to  determine  the  cause,  autogenous  or  poly- 
vitent  vaccines  are  to  be  tried. 

Dired  Tramfu^ion  and  Antiseptics,  General  TreatrmnL — Direct 
transfusion  of  blood  should  be  resorted  to  in  the  subacute  and 
chronic  caai^,  but  can  offer  little  hope  in  \iolent  acute  septicemia, 
as,  indeed,  all  remedies  liu. 

Ver>' naturally^  the  direct  injection  of  antiseptic  solutions  into 
the  general  circulation  suggests  itself  as  a  rational  treatment  of 
septicetaia,  and  experimental  aad  practical  work  has  been  done 
along  this  line,  but  with  such  varying  reported  results  that  one  can 
scarcely  estimate  the  true  value,  except  to  state  that  it  is  far  below 
the  hope  created  by  the  suggestion. 

Collaigol,  10  c.c.  of  a  2  per  cent,  solution,  nitrate  of  silver, 
to  1|  grains  in  a  pint  of  water,  and  a  maximum  50  ex.  of  1  :  2000 
solution  of  formaldehyd,  while  occasionally  giving  apparently  bril- 
liant results,  do  not  prove  of  value  in  more  than  a  small  percentage 
of  cases,  and,  while  their  use  may  be  reconunended,  they  do  not 
offer  a  very  sanguine  prospect  of  cure. 
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PYEMIA" 


P>Tmia  is  a  genera!  septic  condition  characterized  b^^  the 
prespnce  of  metastatic  abscesses. 

Cause. — While  certain  non-pyogenic  bacteria  may  exceptionally 
w  resjxmsible  for  septicemia,  the  causative  bacteria  of  pyemia  must 
obvioasly  be  pyogenic  Anrt  of  these  pyogenic  organisms  the  chief 
^^  must  be  named  as  streptococci  and  staphylococci.  There 
^^  aside  from  the  pyoi^enic  qualities  of  all  liacteria  causing  pye- 
■^la,  no  difference  between  the  (^tiologj'  of  septicemia  and  pyemia, 
■ntl  cases  are  seen  in  which  the  first  perioil  of  illness  is  clinically  a 
*Ptieptnia,  and  sudtienly,  without  invasion  of  additional  bacteria, 
^^  picture  changes  to  that  of  t>i>ical  pyemia, 

ftithology. — ^Since  any  case  of  septicemia  may  become  one 

Pjemia,  the  same  statements  obtain  here  that  were  made  in 

iing  the  local  condition  in  the  fonner  type.     The  primar>^ 

is  a  gross  lesion,  ami  will  usually  be  discoverable  if  searched 

for. 


I  ^(o-called  septicopyemiii  <  Jiff  its  m  no  easential  respect  from  pyemia. 
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The  general  pathologic  changes  axe  the  same  in  pyemia  as  in 
septicemia.     Bacteria  niay  be  present  in  the  blood  and  are  de- 
posited from  the  blood;  it  is?  i  mm  ate  rial.    But  abscesses  form  in  the 
former  condition,  and  determine  the  essential  difference  betw 
the  two  types  of  sepsis.     Tliese  abscesses  are  not  all  of  the  a 
age,  but,  while  one  has  matured,  ruptured,  and  is  healing  nicely, 
others  of  all  grailes  of  development  are  to  be  seen.     This,  of  neceMH 
sity,  depends  on  whether  the  emboli  all  lodged  at  about  the  said^l 
time  or  continueii  to  enter  the  blood  and  loclged  at  interv^als  of 
some  days. 

Symptoms. — The  necessarj^  time  mterv^ening  between  the  date 
of  lorai  infection  and  the  development  of  pyemia  is  longer  than  in     * 
either  of  the  pre(*eding  types.     Here  the  local  infection  must  oc- 
cur and  atlvance  sufficiently  far  to  produce  suppuration  or  dis- 
integrating thromlvi,  although  pyemia  occasionally  develops  befoijtaJ 
local  suppuration  occurs,  and  when  the  emboli  enter  the  eirculatio^| 
and  lodge  they  mast  have  sufficient  time  to  cause  inflammation 
and  abscess  formation.     Hence,  from  the  date  of  the  local  infectic 
to  the  manifestation  of  pyemic  sj-mptoms  would  be  several  day 
from  five  to  seven,  as  a  rule,  or  at  any  subsequent  time. 

The  beginning  of  pyemia  will  show  some  discomfort  and  mal- 
aise, with  a  slight  rise  of  tem]ierature.  This  is  a  kind  of  prodroni; 
stage  which  will  often  escape  notice;  even  if  observ^ed  it  eoukl  no 
be  called  pyemia.  The  real  l>eginning  of  pyemia  is  usually  a  chil 
frequently  a  prolonged  one.  This  is  followed  by  a  rise  of  tempera^ 
ture,  often  to  very  high  degrees.  The  initial  chill  is  oceasionally 
want  ing.  The  general  course  of  the  temperature,  chills,  and  sweat- 
ing is  that  of  pus  ai>sorj>tion  in  its  most  intensifietl  form.  Thei^ 
is  no  regidarity  t>f  these  symptoms,  and  this  irregularity  const 
tutes  the  essential  significmice  of  the  pyemic  chart,  Malaria  and! 
tyx>hoid  usually  follow  a  definite  course;  pyemia  almost  never; 
no  two  charts  are  alike,  l)ut  nearly  all  of  them  inchcate  pyemi*- 
The  fever  is  remittent  or  intermittent,  and  the  time  of  occurrence 
of  these  alterations  of  temperature  cannot  l>e  foretold.  There  is  ^ 
chill,  a  rise  of  temperature,  which  may  remain  high  for  a  time,  ci:*^ 
l>egin  at  once  to  drop  and  sewn  reach  normal  or  subnomiaL  The 
excursions  may  be  repeated  several  times  a  day,  there  may  be  J 
high  temperature  in  the  morning  and  a  lower  at  evening,  or 
versa.  A  cliill  may  occur  ever>^  day  or  ever>'  other  day,  and  t1 
course  of  the  disease  simulate  malaria.  Occasionally  it  is  diffici-,- 
to  differentiate  pyemia  from  typhoid.  Sweating  occurs;  the  slc^^ 
may  be  dr^^  at  the  beginning,  but  when  the  chills  come  the  J^^te-^ 
is  constantly  moist  and  the  sweat  is  often  colliquative;  usuaTljl 
the  sweats  are  worse  after  the  chill  and  accompafiy  a  drop  in  tbj 
temperature. 
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The  pulse  does  not  show  the  same  cardiac  exhaustion  as  in 
sevcrt'  cases  of  septic  infection  or  septic  intoxication  and  saprcmia. 
The  pulse-rate  increases  with  the  rise  of  temperature  and  returns 
to  or  near  normal  ns  the  fever  subsides.  The  blood-pressure  is 
likewise  not  much  rtxlueeil  in  the  beginning.  In  the  violent  acute 
ca>*^.  when  general  exlianstion  comes  on,  the  puke  becomes  grad- 
ually oiore  rapid  antl  weak,  and  the  arterial  tension  shows  contin- 
iml  rt^uction.  The  same  general  symptoms  of  headaetie,  back- 
a(iit,  pain  in  the  extremities,  malaise,  dr}%  coated  tongue,  thirst, 
b??  of  appetite,  nausea  and  vomiting  are  seen  as  in  all  other  severe 
intoxication's.  Diarrhea  is  often  present,  and  depends  for  its  origin 
on  the  same  factor  which  j>ro(luces  it  in  septicemia,  or  on  the  pres- 
'•uceof  metastases  in  or  near  the  intestinal  tract.  Diarrhea  nearly 
atwavjs  is  prt^sent  in  the  late  stages  and  is  ver>^  foul.  Icterus  is 
neither  constant  nor  early.  Imt  it  may  appear  after  the  red  cells 
are  {jihintegrated  in  large  numbers  or  after  the  liver  is  sufficiently 
uivolvecl  in  the  pathologic  process. 

Tlie  mental  condition  is  less  exaggerated  in  pyemia  than  in 
^^plicemia.  The  drowsiness,  somnolence,  and  stupor  of  the  latter 
'^  not  pret^ent  m  p>'emia.  CorLseiousness  remains  to  torture  the 
jiatiait  w\i\i  liis  serious  plight.  Delirium  may  appear  during  the 
Wgh  elevations  of  temperature,  Later,  wlven  cxliaustion  is  severe, 
*itul  the  poisons  have  long  affectett  the  ovenvorkfHJ  nervous  system, 
'i^'lirimn,  stupor,  and  conni  may  succeetl  each  other.  Still  one  will 
"►f'f^n  !*(r^  cases  of  p>'emia  remain  conscious  until  the  very  htst 
rnornt'nts  of  life. 

The  presence  of  endocarditis,  wliich  here  is  suppurative 
^  »ilcerative,  is  observ^ed  in  from  one-fourth  to  one-fifth  of  all 
<iJse8,  usually  affecting  the  mitral  valves,  but  occasionally  the 
trifiifipifl. 

With  all  the  above  sj-mptoms  and  with  the  changes  obser\'ed 
^^  thp  bl(K>d.  namely,  increased  leukocyte  and  reduced  red  bloot^l- 
toimt,  with  or  \sithout  the  presence  of  micro-organisms  in  the 
1^^'^^,  the  diag:nosis  of  pyemia,  however  suspicious,  remains  to 
"^Confirmed  only  by  the  discover^'  of  secondary'  abscesses.  These 
*li8C$ssc8  may  be  few  or  many :  they  may  be  superiicia!  and  easily 
^ji'^t'mible  or  deep  and  defiant  of  positive  recognition, 

TliH  location  of  metastatic  abscesses  depends  on  the  site 
^'^tcfl  |>y  the  primary  lesion.  The  organs  most  frefpiently  con- 
taining  metastatic  abscesses  are  the  large  viscera,  thoracic  and 
ilxloiuinal.  The  lungs  stand  at  the  head  of  the  hst;  the  venous 
d  from  the  general  circuhition  passes  the  first  set  of  capillar 
lifiT.     The  liver  stan<ls  next;  the  portal  lilood  passes  through 

^'ipillary  circulation  in  this  organ.     The  abscesses  may  be  con- 

^^i  largely  to  one  organ  or  pair  of  organs,  or  the}'  may  be  dis- 
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tributed  ad  libitum,  affecting  every  structure  from  skin  through  t 
mucous  membrane.  Metastases  in  the  brain  are  rare.  A  fe 
large  abscesses  may  be  found  or  multitudes  of  small  ones,  or  the 
may  vary  through  all  sizes. 

The  presence  of  metastatic  abscess  in  cases  suspects  of  pyem 
should  be  sought  for  with  diligence,  only  repeated  complete  ph) 
ical  examinations  sufficing;  for,  while  in  one  structure  they  cat 
marked  symptoms  and  in  another  none,  in  a  third  they  vary,  w 
showing  evidence  of  their  presence,  again  showing  none.  Wh 
abscesses  attack  the  lungs  the  fact  is  perhaps  indicated  by  respi: 
tory  disturbances  and  physical  signs,  such  as  consolidation  fr( 
pneumonia  gives.  Multiple  abscesses  give  clinical  signs  resembli 
catarrhal  pneumonia.  If  the  abscess  is  situated  close  to  the  pleui 
evidence  of  pleuritis  is  found,  and  there  is  danger  of  rupture  ir 
the  pleural  cavity  and  causation  of  pyothorax;  or,  if  near 
bronchus,  rupture  causes  expectoration  of  pus,  which  is  oft 
malodorous.  Rupture  may  occur  into  bronchus  and  pleural  a 
ity  at  the  same  time,  and  cause  a  sudden  pneumothorax,  whi 
produces  alarming  symptoms  and  later  pyopneumothorax. 

When  the  liver  is  affects,  diagnosis  cannot  be  made  early,  ai 
if  the  abscesses  are  situated  deeply,  they  may  continue  undisci 
ered.  The  occurrence  of  diarrhea  and  the  appearance  of  pus 
pus  and  blood  in  the  stools  points  to  intestinal  involvement.  1 
spleen,  already  enlarged  in  the  course  of  the  disease,  though  i 
frequently  attacked,  offers  great  difficulty  in  diagnosis  if  absc 
occurs.  Involvement  of  the  kidneys  may  occur  without  eviden 
or  an  acute  nephritis  may  be  present,  with  clinical  and  uriiw 
evidence.  The  osseous  system,  the  joints,  and  the  soft  structu 
offer  fewer  difficulties,  and  show  evidence  of  acute  inffammat< 
involvement  or  of  suppuration. 

Prognosis. — The  acute  cases  of  pyemia  run  a  rapidly  fa 
course,  and  are,  practically  without  exception,  uninfluenced 
treatment.     Chronic  pyemia  lingers  long,  often  being  protract 
for  months,  and  a  few  cavses  of  this  t>T)e  end  in  recovery. 

Treatment. — Pyemia  is  to  be  treated  along  the  same  lines 
septicemia.  The  only  additional  item  is  the  abscesses  that  co 
up  during  the  progress  of  the  disease.  They  must  be  watched 
and  all  suspicious  sj-mptoms  investigated  thoroughly.  As  1 
abscesses  develop  they  are  treated  according  to  the  plan  alrea 
given. 


Gangrene  is  the  death  of  macroscopic  portions  of  tissue  or 
the  death  of  tissue  en  fnasse.'' 

There  are  several  sj-non^Tiis.  Mortification  is  practically 
i"l<'ntical  with  gangrene,  but  is  also  usetl  to  signify  the  decomposi- 
tion of  tissue  occurring  at  death.  Necrosis  is  death  of  hone  tissue, 
aiJ^i  >iometimes  refers  to  death  of  a  viscus  or  a  portion  of  a  viscus, 
Afmnmifiration  is  dr^^  ganpjene.  Sphacelus  is  gangrene  and  putre- 
'jtctiun  of  an  exireiriity.     It  further  means  the  gangrenous  mass  of 

The  Etiology  of  Gangrene. — All  cases  of  gangrene  may  be 

^ftrilmted  to  one  of  two  fundamental  causes — viz.,  inability  of 

'he  tissiio'  to  give  a  sufficient  supply  of  nutriment,  or  their  inability 

'^  assimilate  nutrition  when  it  is  bronght  to  them,  or  to  a  com- 

"'natiun  of  the  two.     In  the  former  iiisttmee  the  cause  is  circu- 

'^♦onr^,  and  may  be  applied  at  t!ie  site  of  gangrene  or  more  or  less 

'^'tiote  from  it.     In  the  latter  it  is  due  to  devitalization  of  the 

^^Hs,  so  that  they  arc  killed  at  once  or  so  criy>plcd  that  they  camiot 

^^ijitain  their  existence.    It  is  self-evident  that  in  injuries  snfhcient 

^  iievitali2e  the  tissues  completely  or  incompletely  the  local  vas- 

*^^W  supply  Ti^ill  be  more  or  less  crippled.     Tlii.s  fact  needs  to  be 

^'^^.clo  clear,  namely,  that  an  injury  to  the  tissues  may  occur  without 

R^J^grene,  or  a  crippled  circulation  may  exist  a  long  time  without 

*^  development;  but  in  either  instance  coincidence  of  the  other 

^'^etor  cannot  be  withstooiL    So  that  either  of  these  conditions 

'^^^y  sen'c  as  a  predisposing  and  the  other  as  the  exciting  cause. 

-^    crippled  tissue  may  iTmtinue  to  live  on  a  full  l>lood-supply; 

^^t'aUhy  tissues  may  continue  to  live  on  a  crippled  l>luod-supply; 

•^Vit  either  condition,  complicated  by  the  other,  ma}^  immediately 

^Use  gangrene.     The  importance  of  these  two  items  will  be  seen 

^  prophylactic  treatment, 

hmkquate  BhKHf-mpplif,--Comp[p\^  interruption  of  the  cir- 
lition  through  a  part  for  a  short  while  (often  in  a  few  hours)  is 
^r\m.  to  produce  gangrene.  Further,  \\'hen  the  blood-supply  t4> 
^^e  part  is  diminished  below  the  minimum  required  to  maintain 
vitality  gangrene  mnst  result,  but  slowly,  the  rate  of  development 
I'cini;  in  direct  ratio  to  the  reduction  of  circulation.  This  inter- 
'et^ttee  with  the  circulation  may  occur  either  in  the  arteries  or  the 
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veins,  and  may  be  sudden  or  slow  and  complete  or  incomplete. 
The  predisposing  causes  of  gangrene  are  particularly  those  condi- 
tions that  reduce  the  efficiency  of  the  general  circulation  and  reduce 
the  vital  activity  of  the  cells;  an  illustration  of  the  former  is  poorly 
compensating  heart  lesions^  and  of  the  latter,  tliabetes  melhtus. 

To  illustrate  the  importance  of  circulatory'  obstniction  in 
gangrene  a  few  of  the  more  usual  disturbances  are  given.  A  very  . 
frequent  interference  with  nature's  delivcrj^  of  sufficient  quantities' 
of  blood  to  the  tissues  is  fouufl  in  arteriosclerosis,  which  narrow's 
the  lumen  and  reduces  the  elasticity  of  the  vessels*  Emboli.^m  and 
thrombosis,  the  fonner  in  arteries^  the  latter  in  veins,  are  quite 
often  responsible  for  gangrene.  Ligation  of  tlie  main  artery  or 
vein  of  a  part  when  an  itisufficient  collateral  circulation  can  \ye 
estabhshedj  or  when  the  collateral  vessels  have  been  injured  by 
undue  trauma  to  the  tissues,  cause  it.  An  occasional  example  is 
seen  in  gangrene  in  the  l>ase  of  the  l)ladder  where  a  radical  h^'ster- 
t*ctomy  for  malignancy  has  been  done.  Then,  too,  obstruction 
afforded  by  extravascular  lesions,  as  tumors,  cysts,  and  inflamma- 
tory products,  finally  by  vascular  spasm,  whether  due  to  patho- 
logic or  to  therapeutic  causes.  In  all  conditions,  as  in  vtuious 
forms  of  hernia  and  in  torsion  of  the  viscera,  the  circulation  may  be 
stopped  by  a  constriction  ring  or  l>y  the  twisted  pedicle,  and  either  j 
the  venous  circulation  may  Ije  cut  off  alone  or  in  conjunction  with 
the  arterial  In  cases  where  these  conditions  are  per  se  incapable 
of  producing  gangrene,  the  reduced  blood-flow  ser\^es  as  a  powerful 
predisposing  cause  when  local  causes  are  added.  An  illustration 
will  elucidate  this.  Suppose  a  ease  of  strangidated  hernia.  The 
vital  stipport  is  almost  entirely  cut  off;  trauma  is  addcfl  by  violent 
efforts  at  reduction^  and  infection  is  added  from  the  lumen  of  the 
gut,  causing  gangrene. 

The  local  ca\ises  of  gangrene  cannot  act  on  the  tissues  ex- 
tensively \iithout  involving  the  local  circulation,  and  so  circula- 
tor>^  ol)structii>n  is  almost  invariably  associated  ^\ith  cell  destruc- 
tion. In  tliis  way  a  smaller  danger  will  result  in  gangrene  if  the 
email  blood-vessels  could  be  spared.  These  local  causes  are  the 
same  as  those  mentioned  under  the  etiolog>'  of  mflammation  as  excit- 
ing causes,  with  possibly  the  exception  of  electricity.  In  the  in- 
flammatory processes  the  causes  were  applieil  with  sufficient  inten- 
8ity  or  duration  to  call  forth  a  defensive  reaction  of  the  tissues,  but 
in  gangrene  the  tissues  are  so  crippled  tliat  they  cannot  react  or  can 
react  only  mt^fficiently,  or  they  are  killed  outright  or  partially  by  tlie 
particuliif  injur>'  done.  Heat,  cold,  chemicals,  especially  the  escba- 
rotic  drugs,  traumatism,  and  infection  may  independently  cause  gan- 
grene. It  is  manifest  that  the  first  four  will  cause  a  localized  gan- 
grenous process  unless  there  are  local  or  predisposing  causes  to 
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fftvor  spreading  gan|2jene*  Infection  may  cause  a  gangrene  co- 
pxtensive  with  or  Ir^s  than  the  extent  of  the  infected  area;  it  often 
cme?>  a  spreading  gangrene^  and,  when  eonihiiied  with  one  of  the 
ofher  causers  of  this  group,  particularly  trauma,  as  is  usually  the 
caj^e,  it  is  capable  of  proilucing  rapid  and  exteasive  gangrene  al- 
most before  the  surgeon  has  suspected  its  presence. 

Dry  and  Moist  Gangrene,— Before  taking  up  a  study  of  the 
various  t\T>es  of  gangrene  a  fundamental  clinical  division  of  the 
frmdition  into  two  types  mast  be  noticed,  namely,  dry  gangrene 
and  moist  gangrene.  The  essential  difference  between  the  two 
conditionsr  is  that  in  dry  gangrene  circumstances  have  favored  the 
evaporation  or  absorption  of  fluids  from  the  tissues,  and  perhaps 
at  the  begmning  preventeil  engorgement  of  the  vessels  with  l>lood 
and  the  tissues  v^ith  edema;  while  in  moist  gangrene  circumstances 
have  produced  an  effect  exactly  opposite.  In  other  and  plainer 
words,  a  gangrene  that  develops  slowly  enough  for  the  tissues  to 
<lr>'  out  meanwhile  is  dry;  rapifl  gangrene  is  always  moist.  *Sudden 
iind  complete  blocking  of  the  arterial  supply  or  blockage  of  the 
veaoiis  return,  whether  complete  or  partial,  causes  moist  gangrene; 
incomplete  blockage  of  the  arteries  causes  dry  gangrene;  infective 
gangrene  is  always  moist.  The  time  recpiired  determines,  more 
than  any  other  factor,  whether  the  gangrene  is  dry  or  moist.  It  is, 
o^coiiTse,  imneeessary  to  state  that  internal  gangrenous  or  necrotic 
tissues  are  never  dr>^;  there  is  no  possibility  of  evaporation. 

The  appearance  of  dry  gangrene  is  characteristic.     The  tissues 
^f^  shriveled  and  shrunken.     The  part  is  much  smaller  than  nor- 
^1  and  is  cold.     The  gangrenous  mass  is  spoken  of  as  mummified. 
THe  cutaneous  surface  has  a  lirowiit  black,  or  yellowish  color ^  and  is 
often  likened  to  the  rind  of  smoked  bacon.     There  are  no  blebs,  no 
blistc*rs,  and  if  they  were  firesent  at  the  beginning  they  disappear; 
^^c lion  eimjiot  attack  the  dry,  hard  tissues  except  where  a  line  of 
deiria.rcation  admits  infection  between  the  living  and  the  dead  tis- 
sues ;  consequently  there  is  little  or  no  inalodor  in  dry  gangrene. 
vry  gangrene  occurs  with  far  the  greatest  frequency  in  the  old^ 
u^^'hom  arteriosclerosis  is  present,  whatt^ver  the  cause  of  it,  with 
sffl  ^'er-increasing  gradual  reduction  in  the  blootl-carrying  capacity 
of  the  arteries,  and  an  undiminished  opportunity  for  the  escape  of 
Ae  blood  through  the  veins  whose  caliber  has  not  l>een  altered. 
U  Occurs  where  an  embolus  partially  Vdocks  the  main  arter\%  and 
^^^ere  a  prolonged  and  incomplete  angiospasm  is  produced  Ijy  the 
lo^g-continued  use  of  ergot  anil  in  Raynaud^s  disease.     Clangrene 
rmilting  from  severe  burns  and  from  frost-bites  is  frequently  dry, 
^  diabetic  gangrene  may  be  dry.     Gangrene  of  the  finger-tips, 
«af8,  and  tocf*  is  usually  dry  when  it  is  confined  to  these  stnictures. 
Moist  gangrene  presents  different  phenomena.     Here  the  tis~ 
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varies  even  in  the  same  case;  the  color  at  the  beginning;  is  bluish  or 
purplkh-Tfil,  and,  jis  the  condition  advances,  the  color  becomes 
l>rowTi,  black,  or  mottled;  other  colors  are  noted  occasional ty,  as  is 
iUiL^traUHl  liy  the  p-ofinish  appearance  resulting  when  hydrogen 
^^Iphitl  is  liberated  in  the  decomposition  of  the  parts.     The  odor 
is  foul,  and  is  the  same  as  that  of  postmortem  ilccom|K)S!tion ;  if 
no  bfection  is  present,  wMch  is  a  rare  exception,  there  w]l\  be  no 
malodor.    The  odor  is  {lue  to  the  ftirmation  of  sulphurettetl  hydro- 
iiren,   butATic  and  valerianic  acids,  ammonia  and  skatol,  besides 
ttiany  otiier  unpleasant  componnds.     When  onp  imagines  a  combi- 
Jiatioii  of  the  above  list  of  foul-smelling  prochicts  it  beconies  super- 
fluous to  cumment  further  on  the  odor.     ( lases  tnay  accumulate  in 
the  gangrenous  and  even  adjacent  tissues  as  a  result  of  gasogenic 
ttifeetion.    Then  crepitation  becomes  an  important  and  ommous 


Fig,  31. — Gaiign-n<iu>  :ip]h^n.ii\  (ifriMii  li« 


iUvT  first  attack. 


As  the  process  continues  decomposition  advimces,  mid  the 
f^^its  are  so  completely  changed  that  they  chop  away  of  their  own 
^^iRht. 

Pain  as  a  symptom  in  gangrene  is  verj^  variable.  It  may  be 
i  ^resent  from  the  l»egimiing  and  remain,  l)eing  kept  up  by  the  ad- 
"^^aiice  of  tlie  process  on  to  livmg  tissue.  In  cases  of  limiteci 
gangrene  the  pain  ceases  when  the  tissues  die,  but,  as  long  as  they 
'ive  and  are  feeling  tlie  need  of  imsupplied  nourislnnent  or  the  irri- 
tation of  deadly  poisons,  the  pain  is  intense.  In  gangrent^  tlue  to 
Embolus  the  pain  is  felt  in  the  whole  of  the  region  deprived  of  l>lood 
Und  is  often  violent,  Pam  from  this  source  may  lie  referred,  just 
IJ^**  in  other  conditions. 

An  important  precaution  is  to  Ijc  point*^!  out  here;  in  all  those 
t?omlitions,  obstructive  or  infiammator>%  where  gangrene  is  capa- 
ble of  developing,  as  in  appendicitis,  cholecystitis  and  strangidated 


hernia,  and  intestinal  obstruction  sener[illj%  in  which,  from  the 
patient's  view-point,  the  pain  is  the  most  important  sxTiiptom, 
and  where  cessation  of  the  pain  in  a  brief  time  without  anodjTies 
w^otdtl  mean  that  the  part  ha^  become  gangrenous,  the  administra- 
tion of  anodynes,  aecompanierl  witli  non-surgical  trcatnient,  should 
be  recognized  a,s  a  most  injudicious  and  dangerous  practice.  How- 
ever much  surgery  ma^'  have  been  indicated  before  such  sudden 
cessation  of  the  pain,  it  is  absolute  and  imperative  afterward,  and 
this  inrlication  will  be  lost  if  the  one  most  important  symptom  is 
eliminated  liy  a  ilose  of  mortihin. 

Line  of  Demarcation. — There  is  frequently  a  definite  line  mark- 
ing the  border  between  the  living  and  the  gangrenous  parts.  It  is 
known  as  the  line  of  demarcation.  It  is  rarely  a  regular,  even  line^ 
but  is  unevent  reaching  higher  levels  on  one  aspect  than  on  another. 
and  may  be  broken,  extending,  for  example,  only  partially  around 
an  extremity.  It  marks  the  level  at  which  the  tissues  are  able  to 
withstand  the  gangrenous  process,  at  which  the  blood-supply 
is  able  to  take  care  of  the  cells,  or  the  cells  able  to  maintain  them- 
selves; at  which  separation  of  the  living  from  the  dead  tissue  will 
t^e  place,  if  at  all.  On  one  side  of  this  line  the  tissues  were  not 
sufficiently  cripj>led  to  lose  their  vitality,  on  the  other  they  were  too 
badly  crippled  to  maintain  it.  It  is  at  this  level  that  self-amputa- 
tion occurs,  if  at  alb  At  the  line  of  demarcation,  when  separation 
occurs,  there  is  usually  a  purulent  or  seroi>urulent  discharge,  and 
the  living  tissues  immediately  above  the  line  of  deraiircation  show 
an  inflammatory^  reaction  due  to  the  bacteria  that  have  gained 
admission. 

General  Symptoms.— Gangrene  may  exist  without  the  presence 
of  constitutional  symptoms,  or  they  may  be  present  m  all  grada- 
tions, from  the  mildest  to  the  most  violent;  the  s^Tuptoms  are  of  the 
sapremic  type.  In  cases  where  the  gangrene  is  caused  or  predis- 
posefl  to  by  a  constitutional  disease  the  s\inptoms  of  the  former 
are  superaLlded  to  those  4>f  the  latter.  The  general  s\Tiiptofn$  are 
least  marked  in  dry  gangrene,  more  marked  in  moist  gangrene,  and 
most  intense  when  the  latter  is  caused  liy  uifeetion.  On  the  other 
hand,  mihi  constitutional  symptoms  are  sonietimes  observ^ed  in 
gangrenous  conditions  which  are  not  infected. 

Senile  Gangrene.— This  term  is  ap]>lied  to  gimgrene  caus^  by 
senile  changes  in  the  arteries^  namely,  arteriosclerosis  and  athe- 
roma. However,  the  conclusion  must  not  l>e  drawn  that  a  certain 
age  must  be  reached  before  senile  gangrene  may  tlevelop;  for, 
although  this  type  of  gangrene  is  usually  seen  in  individuals  past 
fifty  years,  arteriosclerotic  changes  may  develop  in  compara- 
tively young  individuals  and  favor  its  appearance  in  them. 

Admitting   the   presence   of   arteriosclerosis   and    the    conse- 


'%  32, — Senile  gangrene  in  little  tr>e  and  just  beginning  in  the  fourth 
l«^  This  petient'g  other  leg  had  been  previously  amputated  f(ir  t  he  same 
oandnion. 


wus^.  Pain  mii}^  be  very^  severe  or  insipiificant.  One  see;^  cases 
^^  Rrmlujilly  (extending  senile  gangrene^  without  apparent  evidence 
^f  discomfort.  The  slight  injun^  that  serves  as  the  starting-point 
01  the  gangrene  is  usually  extraordinarily  painful.  Senile  gangrene 
*s  Usually  dry^  but  it  is  occasionidly  moist ;  it  is  usually  seen  aff eeting 
J«^ lowpr  extremity,  beginning  in  one  or  more  toes;  it  is  rarely  seen 
^  the  upper  extremity.  Tlie  presence  of  pain  in  a  toe,  with  no 
ate  explanation,  in  an  individual  of  advanced  age  who  has 
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hard  arteries,  shoiilrl  not  lead  one  to  make  a  diagnosis  of  gout, 
BR  is  often  tlone,  for  a  little  eure  will  clear  up  the  Diatter,  a^  when 
the  characteristic  discoloration,  purplish  or  bluish,  appears  at  the 
painful  sfiot  the  real  cause  may  he  decided  upon.  As  soon  as  the 
tissues  necrose  the  pain  ceases  and  the  general  comfort  remains 
undisturbeti,  providcMl  the  process  is  not  ailvancing.  The  advance 
of  the  gangrene  may  be  checked  by  a  line  of  demarcation  at  the  met- 
atarsophalangeal articulation,  and  the  toes  become  dr>'  and  black 
and  hard;  i>r  the  tissues  may  be  finable  to  resii^it  the  advance,  and 
the  gangrene  gradually  extend  on  the  foot  antl  to  other  toes.  The 
outlook  is  much  less  hopeful  wiien  self-limitation  has  failed  to  occur 
at  the  base  of  the  toes,  if  infection  gains  admission,  as  is  fre- 
quently tlie  case,  the  living  tissues  adjacent  to  the  border  become 
infiaraed,  and  tins  rin luces  the  efforts  at  demarcation  and  favors 
a  further  antl  more  rapid  c^xtension.  Occasionally  the  gangrene 
extends  well  up  the  leg,  but,  as  a  rule,  these  patients  die  of  sepsis 
or  exhaustion  before  the  leg  is  materially  involved.  Extensive 
crippling  of  the  targe  vessels  of  the  leg  favors  extension  of  the  gan- 
grene to  the  leg. 

More  rapi<lly  developing  cases  of  senile  gangrene  are  those  due 
to  the  lodgment  of  emboli  at  the  bifurcation  of  the  popliteal  arter>' 
and  those  in  which  thrombosis  of  the  main  vessels  of  the  leg  occurs. 
In  such  cases  the  pain  is  more  extensive,  often  violent,  and.  in  ca^^ 
of  emlKilism,  very  sudden.  The  primarj^  appearance  of  diseolora- 
tion  is  of  wider  c^xtent  and  the  extremity  Ijecomes  cold.  The 
pulse  is  absent  from  the  vessels  of  the  affected  part.  The  gangrene 
extends  from  the  j^arts  receiving  no  collateral  circulation  upward 
until  a  level  is  rcachefl  which  has  an  adequate  blood-supply.  If 
thrombosis  affec'ts  the  femoral  vessels,  there  is  no  limit  to  the 
advancing  gangrene  and  the  prognosis  becomes  hopeless. 

Spreading  Traumatic  Gangrene^  Fulminatmg  Gangrenei  Gan- 
grene Foudroyante,  Gangrenous  Emphysema,  Microbic  Gan- 
grene.— The  behavior  of  these  gangrenuMS  processes  is  s*)  similar 
that  they  may  all  be  treated  imder  one  heatUng,  The>^  arc  all 
caused  by  bacteria;  they  are  usually  preceded  l»y  a  more  or  less 
severe  inju^\^  The  injury  may  per  se  cause  a  definite  extent  of 
gangrene;  the  spread  is  invarial>ly  due  to  the  bacteria. 

^^preading    traumatic    gangrene    is    seen    usually     following 
severe  contused  and  laceratefl  wounds  and  compound  fractures 
which  have  been  infected  at  the  time  of  iniur>\     The  infect i< 
Ix'gins  at  the  atrium  ami  spreads  rapidly,  causing  thromliosis 
the  veins  and  ner-rosis  of  the  tissues.      Gas  may  be  produce*!^  and 
when  it  is,  recognition  of  its  presence  is  made  by  the  discover}' 
crepitus,  which  is  interpreted  ii5  meaning  that  the  infection 
spread  to  that  level. 
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The  surface  of  the  wound  may  appear  perfectly  normal,  and 

!V(i\when  the  skin  is  involve*!  the  extent  of  this  involvement  vun- 

iOt  l)e  aceepteii   its   the   nierisure   of   p;an|^ene  of   sulicutanecms 

JstTui'turcs,  and  J  therefore,  is  a  wortldess  index  as?  to  the  point  at 

Rhi^b  removal  must  lie  done.     The  first  evidenee  of  this  type  of 

ne  is  that  the  infection  causes  a  rise  of  temperaturCp  or  it 

ay  be  the  diseharge  of  a  foul-smelling  fluid,  serous  or  saiiio- 

l»rou5,  from  the  wound;  the  eseape  of  such  fluid  should  lead  to  a 

Ithorough  invet^tigation  without  delay  regardless  of  surface  appear- 

The  constitutional  symptoms  are  thase  of  an  intense  infection 

und  bflong  to  the  sapremic  type  (q.  v.).     The  violence  of  the  svinp- 

loins  may  lie  ynilerstood  from  the  fact  that  it  is  the  most  rapidly 

[fatal  t>T)e  of  gangrene  known;  death  may  come  in  four  or  five  days 

fr«m  ibe  date  of  infection. 

The  presence  of  emphysema  only  adds  to  the  gravity  of  the 
L^ndition,  tls  the  tissues  are  loosened  by  the  gas-bubhles  and  an 
rtm  spread  of  the  infection  thereby  becomes  possible. 

The  prognosis  is  always  grave  and,  imless  the  most  active 
^ treatment  is  instituted  early,  it  is  certain  to  terminate  fatally. 

Diabetic  Gangrene. — Dialietie  gangrene  is  ol*ser%^ed  coming 
"p  in  the  course  of  diabetes  mellitus.  Frequently  the  gangrene 
^_*firecis attention  to  it.  The  cause  of  it  is  foimd  in  the  general  loss 
^w  ritality  of  the  tissues  in  such  cases,  but  the  fact  that  arterio- 
^■^prijsis  of  the  vessel  supplying  the  gangrenous  region  is  fountl  in 
^^e  majority  of  cases  has  caused  many  pathologists  to  consider  this 
*b chief  cause;  some  consider  it  the  only  cause.  There  can  l)e  no 
TObt,  however,  that  diabetes  of  itself  favors  the  occurrence  of 

hl?»iigrene.  Dialectic  gangrene  may  originate  without  api>arcnt 
f'^t^ide  provocation,  Imt,  as  in  otfier  types,  the  occurrence  of  a 
feht  injury  m  favorable  subjects  often  serves  as  a  starting- 
Nnt.  Gangrene  usually  begins  in  the  httle  or  Ijig  toe,  and  the 
'^ajoritx'  of  cases  affect  the  lower  extremity.  Occasionally  other 
fwtsof  the  body  are  affected,  as  the  liuttocks,  hands,  face,  neck, 
externa!  genitals.  The  hmgs  are  rar(^l\"  affectetL  Diatietic 
iiRTt^ne  may  appear  in  a  single  primary-  focus,  or  there  may  be 
iltiple  foci  appearing  at  about  the  same  time,  followed  subse- 
ftpTitly  by  other  gangrenous  areas,  until  the  lower  ext  rend  tics  are 
^UM  with  flark  patches.  It  is  dry  or  moist,  and,  so  far  as  tlie 
Pi^arance  of  the  gangrene  and  it.s  clinical  liehavior  is  concerned, 
Hot  be  distinguished  from  other  types  until  the  recognition  of 
Ihe  causative  const i tut iomd  disease  determines  its  nature.  A  line 
^f  fenarcation  may  fonnjmt  the  poor  vitality  of  the  tissues  to- 
g'Hiier  with  the  reduceil  blood-supply  may  be  so  marked  that  no 
""&«  ^iW  form. 
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Diabetic  patients  are  always  poor  surgical  risks,  and  only  the 
most  serious  and  urgent  deniamb^  justify  surp:ical  treatment,  major 
or  minor.  The  adflitionial  presenee  of  arteriosclerosis  fieraauds 
even  further  precaution,  for  insteati  of  nornial  liealing  gangrene 
may  develop.  After  removal  of  the  gangrenous  part  one  can  only 
hope  that  the  process  will  not  be  re-estalilished  at  the  line  of  in- 
cision, even  when  this  is  made  remote  from  the  original  gan- 
grenous area.  It  is  claimed  that  remo^'al  of  the  gangrenous  tis- 
psue  causes  a  temporary  reiluction  in  the  output  of  sugar. 

Prognoms,—T]w  prognosis  of  iliabetic  gangrene  is  extremely  bad, 
Symmetric  Gangrene^  Raynaua's  Gangrene. — RajTiaud's  dis- 
,  figyse  is  a  condition  which  depends  for  its  cause  upon  some  cent  nil 
<Sf  reflex  disturbance  of  the  vasomotor  nerves,  which  causes  pro- 
longed sjTnmetric  angiospasm.  The  arterial  contraction  has 
been  demonstrated  in  the  retina  of  a  piitient  who  had  a  concomi- 
tant disturl>ance  of  vision.  The  parts  affected  are  usually  fingers 
or  toes,  but  tlie  cheeks,  nose,  buttocks,  and  other  regioiLs  may  lie 
affected.  The  condition  is  found  in  women  in  80  per  cent,  of  the 
cases^  and  these  are  usually  between  the  age  of  eighteen  and  thirty 
years.  Exj>osure  to  cold  is  usually  the  exciting  cause^  although 
it  appears  at  seasons  of  the  year  antl  under  circumstances  such  a^ 
to  eliminate  this  element  practit'ally  from  the  etiolog\',  Ray- 
naud's disease  may  be  acute  or  chronic,  and  is  seen  more  often 
in  thin,  poorly  nourished,  nervous  individuals.  Similar  conditions 
occur  rarely  m  the  course  of  such  affections  as  s^^TingomyeHa, 
multiple  sclerosis,  tal>es,  and  tumors  of  the  cord.  There  are  three 
stages  of  the  diseiise: 

(1)  Loeal  s^Ticope,  during  which  the  part  becomes  cold  and 
pale,  and  assumes  a  w*ax>'  appearance.  This  stage  may  came  and 
go,  resulting  in  numbness,  pain,  and  stiffness  during  the  attack, 
followed  by  a  return  to  normal.  (Jne  not  infrecjuently  hears  a 
laj^ian  refer  to  his  "cold  finger"  or  toe,  lunl  occa*sionally  sees  the 
condition  in  young  women  subsequent  to  a  cold  bath. 

(2)  Local  ji,sphyxia»  in  which  the  part  becomes  l)lue  or  cyanotic. 
The  pallor  is  re]>lace<i  1>y  a  bluish  discoloration,  which  disapji 
under  pressure^  and  slowly  returns  on  remo\al  of  the  pre^^^ureS 
The  color  may  increase  until  the  part  becomes  almost  or  quite 
black.  Blebs  form  over  the  area^  most  intensely  affected,  and 
later  rupture,  allowing  the  escape  of  a  serous  or  seropurulent  fluid. 
Pain  is  often  intense  during  this  stage,  and  the  comiition  eithe 
begins  to  improve,  the  raw  surfaces  heal,  the  pain  subsides,  and  th^ 
discoloration  disappears,  leaving  the  finger  withered  and  flattened, 
only  to  recur  again  and  again  for  a  few  years;  or  in  any  attack  it 
may  go  on  to  the  third  stage, 

(3)  Raj-naud's,  or  sjTnmetric  gangrene,  in  which  the  cyanotic 
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lortitm  partially  necroses,  and  becomes  dnr"  and  hard  and  black; 
he  gangrene  usually  affeet8  the  last  phalanx  of  a  finger  or  toe, 
ometimei*  of  several,  and  it  rarely  extends  further  in  a  proximal 
diwtion  than  the  hji^e  of  the  digits.  The  gangrenous  area  is  not 
[ttx^xK^nsive  with  the  cyanotic  area^  and  it  is  impossible  to  say  in  a 
pvtn  ease  what  the  limits  of  the  gangrene  will  be.  Inasmuch  as 
the  disease  is  self-limited,  ha-sty  remo%'al  of  the  parts  need  not  be 
undertaken .  A  line  of  demarcation  occurs,  and  frequently  self- 
wnputation  and  snbsec)uent  healing  is  seen. 

RajTiaud's  disease  has  been  mistaken  for  gout  on  account  of  the 

pain  affecting  the  toes  nnd  fingers,  but  observation  of  the  conditions 

Lpre^nt,  a  correct  histor>S  a^nd  the  character  of  patients  in  whom  the 

[tft'O  coQtlitions  appear  should  prevent  fretjuent  occurrence  of  this 

B^ptofns, — The  constitutional  sMuptoms  are  negligible. 
pTogmsis, — The  prognosis  for  life  is  gtx>d,  and,  under  proper 
ItMitraetit  and  not  too  hasty  removal  of  the  parts,  is  better  for  the 
r«tnjcture  affeetcti  than  the  first  appearan(^e  woultl  indicate. 

Ergot  Gangrene, — This  tj-pe  of  gangrene  is  rarely  seen  now-a- 

^^ys,  [)ut  wa:;*  very^  frequent  in  the  seventeenth  and  eighteenth 

^pteuturics.      It  resulted  from  chronic  ergot-poisoning,  produce<l  liy 

P     ^eatin^  hread  made  from  rj^e.     Harely  a  ciise  is  re]>orteti   from 

^jmlonged  atlniinistration  of  the  drug  for  therapeutic  purposes. 

^V  causes  spasms  of  the  blood-vessels  and  acts  similarly  to  Ray- 

^^aud's  disease — the  digits  are  usually  affected,  especially  the  toes, 

but  the  gangrene  may  involve  a  hand,  foot,  or  whole  extremity. 

The  initial  s>Tnptom  is  pain,  then  pallor  of  the  part.;  coldness, 

numbness,  or  anesthesia  follows.     Fonnication  is  often  compiained 

rf<    If  the  case  is  severe  the  local  changes  may  l>e  associated  with 

i"on«titutional   sjinptoms   of   ergotism.     Following   the  stage   of 

plillor  a  dilation  of  the  blocxl-^^essels  occurs,  the  vessels  are  fiJled 

^th  blood,  the  part  becomes  cyanotic,  and  gangrene  superv^enes; 

[  ij'  (It)'  or  moist,  depentlent  upon  the  rapidity  of  development . 

lination  of  the  gangrenous  part  shows  t!ie  vessels  filled  with 

otted  hkxHh     In  the  slower  cases  a  line  of  demarcation  develops 

I  '^If-iunputation  may  follow,  l>ut  in  the  extensive,  rapid  cases 

fc^re  is  no  line  of  demarcation. 

Hospital  Gangrene. — This  type  of  gangrene  produced  extensive 
*^'agp^  in  preantisrptic  days,  l>ut  is  so  rare  now  that  few  living 
ny^ieiuns  jierhaps  have  seen  a  sufficient  numi>er  of  cases  to  l>e  well 
^lurtinteil  with  it.  It  has  occurred  more  especially  in  times  of 
r  and  under  bad  hygienic  surroundings,  such  as  obtain  in  crowder I 
jspital  wards.  It  is  of  an  infections  nature,  but  no  particular 
*ij*r(H>rganism  is  held  accountable  as  the  causative  agent,  and 
y  to  probably  protluced  b^-  different  bacteria,  often  m  mixed  cul- 
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ture.  When  once  it  gains  entrance  to  a  hospital  ward  it  can  l)e 
communicated  to  other  patients  by  direct  transmission.  Where 
strict  asepsis  can  be  maintained  other  wounds  are  in  no  danger. 
However,  isolation  is  required,  and  the  nurse  who  attends  this 
disease  must  not  be  permitted  to  make  other  dressings. 

Ordinarily,  granulations  serve  as  a  barrier  to  infection,  but  the 
rule  fails  in  hospital  gangrene,  for  new  wounds,  granulating  wounds, 
and  even  recently  healed  woimds  all  fail  alike  in  withstanding  the 
destructive  advance  of  this  dreadful  condition. 

The  period  of  incubation  is  ver>'  short,  and  varies  from  less  that^ 
twenty-four  hours  to  a  few  days. 

The  constitutional  s>Tnptoms  are  those  of  an  infection.  The'^^ 
may  in  severe  cases  be  a  chill — the  temperature  rises,  as  a  rule,  h"^ 
may  remain  normal  or  subnormal.  The  pulse  is  accelerated  ar^* 
the  general  condition  is  worse  than  the  temperature-chart  wou  t 
indicate.     Prostration  is  great  in  severe  cases. 

The  local  condition  is  described  under  three  t>T>es:   (1)  Tk^ 
croupous  or  diphtheric.      (2)  The  ulcerative.      (3)  The  pulp>- 

(1)  The  diphtheric  tj-pe  begins  by  the  appearance  of  necrotf 
spots  on  the  granulating  surface  and  the  formation  of  a  false,  o 
diphtheric,  membrane  over  the  woimd,  and  the  disappearance  o 
granulations  and  necrosis  of  tissue  imdemeath  the  membrane^ 
There  is  an  ichorous  discharge  of  limited  quantity,  the  odor  o6 
which  is  foul.  The  surroimding  edges  are  slightly  inflamed. 
This  is  the  mildest  type. 

(2)  The  ulcerative  type,  similar  in  appearance  to  the  first  tj-pe, 
is  more  serious,  and  spreads  into  the  surrounding  tissues  in  an  in- 
sidious manner,  often  extending  far  under  the  surrounding  skin. 
The  discharge  is  more  abundant  and  the  constitutional  symptoms 
more  severe.  The  edges  are  clean  cut  and  surrounded  by  an  in- 
flamed zone. 

(3)  The  pulpy  tj-pe,  the  most  severe,  causes  a  distinct  gangrene. 
There  appears  a  thick  membrane  of  a  dirty  gray  or  yellow  appear- 
ance. This  is  at  first  dr>\  When  it  is  removed  no  granulations 
are  seen,  but  instead  a  raw,  ])leeding  surface.  The  surface  soon 
changes,  and  a  large  quantity  of  foul-smelling  discharge  results. 
The  tissues  are  converted  into  a  bulkj^  pulpy,  gelatinous  mass 
which  often  contains  gas,  and  hemorrhages  are  likely  to  occur  and 
recur.  They  are  exceedingly  diflScult  to  control,  and  if  from  a  large 
vessel  are  apt  to  terminate  fatally,  for  the  vessel  walls  are  destroyed 
by  necrosis  and  will  not  tolerate  aj^plication  of  forceps  or  ligatures. 
The  advance  of  necrosis  is  rapid,  and  no  tissue  is  spared.  The 
surrounding  tissue  is  swollen,  inflamed,  and  edematous.  The  con- 
stitutional sjTnptoms  are  intense.  Septicemia  is  a  frequent 
complication. 
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Ib  all  t>T)es  of  hospital  (jjangrene,  whoii  thp  necrotic  tissue 
>f<iU!iUji  awoY  or  lias  bt^en  reinoverl  and  granuliiitiuns  rover  the 
Hirf:i'^e.  re<^urrenee  may  take  i)laee  at  any  tinii^  piior  to  complete 
/iraiing  of  the  ulcer. 

The  prognosi??  of  hospital  giuigrene  i^  bad;  in  the  worst  epi* 
fiemics  the  mortahty  has  exneeded  80  per  cent. 

Gangrene  Due  to  Infection  by  the  Bacillus  Aerogenes  Capsu- 
le tus. — !>o  many  case?^  of  gtoigrene  dne  ttj  infection  with  \\'ek'ii*s 
l>a<rilliis  are  being  reported  in  current  literature  that  it  is  necessary 
to  disruss  it  in  this  connection.  The  close  relationship  existing 
l>et/tt'een  this  type  of  gajigrene  unrl  lio.spital  gangrene  cannot  fail 
U>   l>c  notefL 

Bacillus  aerogenes  capsulatus,  belonging  to  the  flora  of  the 
hixman  ahDient4ir>'  canal,  rarely  produces  infection  because  of  two 
i»c*ti^:  (I)  Bei'ause  imfier  ordtnar\^  circumstances  it  is  slightly 
|liit,hogenic,  although  when  transmitted  from  an  infection  of  huruan 
tl»^n^  it  is  exceedingly  \'irulent.     (2)  Be<'ansc  it  is  an  anaerolre. 

The  period  of  incubation  for  Welch's  bacillns  varies  from  eight 

hours  to  seven  or  eight  days.     It  is  usually  between  two  and  six 

J^ys.    The  regions  most  frequently  infected  are  the  perineal  region 

^  ititllhe  abdonirn,  especially  in  conn<^ction  witli  iierfurative  peritxj- 

lutis;  the  sul>cntaneous  fat  seems  to  offer  an  especially  inviting  field. 

Of  4  personally  i>bserv'ed  cases,  2  were  in  the  subcutaneous  fat  fol- 

IompTiij;  operation  for  perforative  appendicitis.  The  local  signs  carmot 

l>e  distinguished  from  those  of  an  onlinar>^  inflammation  until  gas 

fonnution  and  crepitus  occurs.    The  appearance  of  (Tcpitus  should 

i^t  rinee  aroiuse  suspicion  of  this  Ijacillus.     It  is  probably  the  cause 

<>^  the  raajority  of  inflannnations  associatefi  with  gas  production. 

The  gas  is  inflammable.     It  may  not  ap]>ear,  owing  to  the  presence 

*>^    a  mixed  infe(*tion,  anrl  here  it  may  l>e  state<l  that  Welch's 

bacillus  is  often  enabled  to  attack  human  tissue  by  virtue  of  the 

Pl'e^e^ce  of  a  syml>iotic  aerobe.     Welch's  bacillus  is  non-pyogenic ; 

tberpfore  the  presence  of  pus  arg:ues  mixed  infection.      It  is  oft(*n 

J^'^'iated  with  colon  biicillus,  and  may  lea*l  to  the  diagnosis  of  fecal 

^stula,  omng  to  the  presence  of  gas  and  the  characteristic  odor. 

"Tipu  a  wound  is  infected  with  Bacillus  aerogenes  capsulatus  the 

^h<!utatu»ous  tis.Hue  first  becomes  necrotic,  and  the  skin  edges  of 

^^  wound,  although  apparently  healing  well,  can  Ije  easily  sepa- 

•"^teil,  and  the  sulicutaneous  fat  is  foimd  to  be  already  necrotic  and 

p^>ish  or  yello%vish  black,  and^  if  ttiey  are  left  alone  for  a  time, 

^^  !^»n  Ijecomes  seniigelatbious  and  easily  broken  up.     The  skin 

w mucous  membrane  becomes  involved,  and  the  process  gradually 

*^l'r«^ik,  sparing  no  structure.    Consequently,  licmorrhage  is  likely 

<«  <Jceur;  if  a  mixed  pyogenic  infection  occurs  the  ai:>peartmce  is 

that  of  a  phlegmonous  suppuration. 
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The  constitutional  sjiiiptoms  are  in  no  way  characteristic,  and 
may  be  briefly  comprehended  in  the  statement  that  they  are  such 
tus  would  be  produced  by  a  septic  intoxication.  They  may  l>e  roilil 
or  violent,  Imt  this  variance  camiot  l>e  considereil  a  i^afe  index  to  the 
prognosis.  There  is  rarely  an  initial  chill,  but  tlds  is  likely  to 
occiir  if  there  is  a  mixed  pyogenic  infection.  The  temperature 
ranges  from  100°  to  104*^  F.*  or  mth  subnormal  registration  hi 
violent  intoxications.  The  patient  is  weak  and  anxious,  the  puke 
rapid,  small,  and  soft.  The  reraaimng  symptoms  cannot  be 
distinguished  from  those  of  ordinary  infections. 

The  prognosis  is  unfavorable,  as  the  average  mortality  is  about 
50  per  cent. 

Nomat  Cancnun  Oris,  Cancer  Aquaticus. — This  is  an  infective 
gangrene  occurring  in  the  cheek  and  the  external  female  getiitalia. 


Negro  child,  six  >'< 


Fig.  33. — NomEi  after  dcparation  of  necrotic  tissue. 

of  age. 


It  is  comparatively  rare.     Noma  is  seen  usuallj^  between  the  b\ 
of  two  and  twelve  years,  rarely  in  older  individuals.     The  p^^^* 
disposing  cause  is  poor  \ita.lit3%  such  as  is  seen  bo  often  in  tt^ 
children  of  crowded  tenement  districts  whose  surroundings  a-^  T^ 
entirely  bad.     It  may  follow  the  infectious  diseases,  as  scarl^^ 
fever,  measles,  tyj^hus,  or  diphtlieria.     Occasionally  it  originat^^'^ 
spontaneously  or  without  the  favorable  action   of    the  abov^=^ 
named  predisposing  causes.     The  cause  of  noma  is  an  infectioC^* 
but  no  specific  l>acterium  seems  responsible,  various  bacteria  ha^*^' 
ing  been  descril>ed  by  different  investigators,  such  Bs  streptothri.^  ' 
spirilla  gro^^ing  symbiotic  with  Bacillus  fusiformis,  and  the  bacilli 
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(rf  diphtheria.  Cases  produced  !jy  the  latter  have  been  relie%^ed 
by  the  ailministration  of  antidiphtheric  serum-  It  is  probabty 
more  accurately  attributeil  tu  mixed  infeetion,  Reeent  investiga- 
tions itwlieate  that  the  most  frequent  if  not  the  sole  cause  is 
Vincent  Vs  Bacillus  fusifomiis. 

heal  Appearance. — The  beginning  of  noma  is  an  infiltration 
wbich  appears  usually  in  an  ulcer  or  blister  on  the  mucous  mem- 
brane near  the  angle  of  the  mouth,  or,  exceptionally,  in  other 
parts  of  the  mouth.  The  mass  can  be  felt  as  a  lump  in  tlie  cheek 
and  soon  becomes  gangrenous.  On  the  cutaneous  surface  the  first 
change  is  a  cyanotic  discoloration,  later  lieconiing  black,  sur- 
roundcHl  by  a  red,  inflammator;s^  border.  The  cheek  is  otherwise 
pale  and  srwollen.  A  bleb  is  sometimes  fonnecl  over  the  necrotic 
nia.^,  A  kind  of  psendoline  of  demaraetion  may  form,  and  the 
slough  lif  ca^t  off,  lenving  the  characteristic  perforation  of  the 
rbeek.  But  the  line  of  demarcation  here  has  not  its  usual  signifi- 
cance, for  the  gangrenous  process  usually  spreads  rafJidly  and 
^nires  nothing  in  its  course.  The  bones  of  the  face  are  lai<l  bare 
and  may  become  necrotic.  The  tongue  usually  escapes.  The 
t»i<lemL*  picture  of  noma  in  severe  forms  can  scarcely  be  descril  >cd. 
Tile  ^T\elling  of  the  face  and  neck,  the  iiestrik  tion  of  tissue  fruin 
mt^uth  to  mr,  from  ear  to  eye,  the  exposure  of  the  naked  bone  in 
tbe midst  of  the  decomposing  tissues,  the  sight  of  the  inouth  cavity 
luid  the  teeth,  from  which  the  gums  and  perhaps  the  1  jone  have 
li^'^n  destroyed,  produces  one  f>f  the  most  revolting  jactures  of 
putholog}\     It  is  umi€Tessar\^  to  atld  that  the  o(U>r  is  horrilde. 

(kneral  Symptoms.— The  constitutional  symptoms  are  severe 

^»ta  the  beginning.     The  temperature  is  high  mu\  continuous  and 

li«'piil«e  rapid,  sTnalb  and  low  of  tension.    A  chill  nmy  occur  at  tlie 

*f^'aiiinK  and  may  be  rejieated.     Prostration  is  great,  and  this, 

OmhinpJ  with  the  elevation  of  temperature,  is  a  good  index  tr>  the 

nosis.     Mental  s>Tnptoms  are  especially  marked,  delirium  and 

^wma  being  oftc^n  present  almost  from  the  beginning  and  remaining 

until  tbe  end.     When  noma  comes  as  a  complication  of  an  iii- 

jlpctjouf^  fever,  the  symptoms  may  not  be  recognizable,  luid  appear 

*  J^  ordy  an  exacerbation  of  the  pret iisposing  disease.     Asjnrat ion- 

'"^inionia  is  the  most  frequent  cause  of  death. 

\^hca  the  \adva  is  attacked  by  noma  the  labia  are  usually 
Jtadceti,  and  frooa  this  pcjini  the  gangrene  spreads  until  it  covers 
S'ferineai  regi(m,  and  it  may  extend  to  the  buttocks^  thighs,  or 
^veneris.  The  same  tendency  to  spare  nothmg,  and  to  extend 
*ply  and  affect  the  bony  strurtures,  is  seen  here  as  in  noma  oris, 
"the patient  recovers,  the  awful  deformity  remains  to  be  relieved, 
usually  only  partially,  Ijv  plastic  work. 

Carbolic  Acid  Gangrene, — The  widely  extensive  favor  of  car- 
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l>olic  acid  as  an  antiseptic,  and  the  frequent  use  of  the  drug  in  the 
treatment  of  such  conditions  as  acute  abscesses,  bursal  gaiigtia, 
and  hydrocele  renders  it  important  to  call  attention  to  carixjlic 
acid  gangrene.  It  is  |icrha]>s  the  most  freciuent  type  of  gangrene 
profhiced  by  the  local  etTect  of  chemicals.  Lysol  someliuies  belinves 
in  the  same  manner. 

When  carbolic  acid  is  applied,  even  in  weak  solution,  and  is 
allowed  to  remain  hi  contact  with  the  tissues  for  several  hours, 
water  evaporates,  anil  causes  thereby  constant  and  continued  in- 
crease in  the  strength  of  the  solution.  So  that  if  the  original  solu- 
tion was  too  weak  to  cause  gangrene,  the  increa^se  by  evaporation 
may  do  so.  Tissues  do  not  l)ear  prolong*Hl  contact  with  the  drug. 
The  first  local  tflect  of  carljolic  acid  is  the  tjlanching  of  the  tissues 
and  anesthesia.  After  the  anesthesia  is  produced  the  patient  may 
not  be  altle  to  recognize  that  the  tissues  are  being  diuiiaged.  After 
the  tissues  are  blanched  thc^y  become  black  and  a  dry^  gangrene  is 
established.  This  may  involve  only  the  upper  layers  of  the  skin 
or  extentl  to  any  depth,  so  that  a  whole  digit  or  a  large  mass  of 
tissue  may  be  lost. 

Decubitus,  or  Bed-sore.— This  is  a  pressin*e  necrosis,  favored 
l>y  the  poor  vitality  and  the  emaciated  anil  often  uncoa^cious  con- 
dition of  the  patient,  and  produced  by  compression  of  the  tissues 
between  the  bed  and  the  bony  eminences  of  the  l>o<lyi  such  :is  the 
sacrum,  the  trochanters,  the  heel,  the  malleoli^  the  spines  of  the 
vertehraet  the  spine  of  the  scapula,  and  the  olecranon  process,  A 
similar  proi-ess  is  that  occurring  liy  pn^sure  of  splints,  plaster 
casts,  and  other  surgical  appliancc^s.  The  eontlition  occurs  usually 
in  patients  who  are  bedridden  and  unconscious,  or  who  are  poorly 
nursed,  or  in  those  whose  ner\"e-supply  to  a  portion  of  the  body  h?is 
been  rendered  functionless,  as  in  cases  of  paralysis  and  in  com- 
pression or  sevenmce  of  the  spinal  cord.  In  these  latter  ca^t^ 
troi>hic  disturbances  also  favor  the  devclo]>ment  of  decubitus. 

The  first  evidence  of  decubitus  is  a  retl  six>t  at  a  point  where 
pressure  is  knoi^Ti  to  have  occurre<l.  This  spot  is  painful,  jxiesihly 
tender,  if  the  general  condition  or  the  ner\'e-8upply  does  nut 
precluile  the  production  of  pain.  So  long  slb  the  skin  remains 
red  there  may  be  a  chance  of  preventing  necrosis.  Further  press- 
ure guarantees  it.  When  necrosis  occurs  the  spot  becomes  whitish 
or  an  ashen  gray  and  k»ses  its  sensitiveness.  Later  it  Ijeconie^ 
brown  or  black,  ami  separates  as  a  dry  slough  from  th<'  living  lw&- 
sues.  Infection  is  very-  likely  to  taJte  place  ami  often  verj^  <lif$a^ 
trous  in  large  bed-sores,  as  an  inflame<l,  painful,  foul  ulcer  is  the 
consec|uence,  and  pyemia  or  septicemia  may  develop  at  any  time, 
especially  when  the  ulcers  are  large,  multiple,  or  unproi>erly  at- 
tended. 
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Ainhuni. — This  is  a  curious  and  unexplainecl  type  of  gangrene. 

It  is  a  disease  of  the  native  iieg;ro  <:if  the  west  eoast  nf  Africa  and 

occaiiionuUy  in  the  Eai?t  ami  Wei?t  Indies.     Its  cause  is  not  known; 

some  authors  have  tried  unj^uccessfully  to  identify  it  with  leprosy. 

It  affects  men  more  frequently  than  women,  and  usually  attacks  the 

little  toi%  althou|i;h  the  fourth  toe  or  the  little  fin|i;er  may  occasion- 

aliy  l»p  altacktxl.     It  is  frequently  bilateral.     A  fissure  appears  on 

liiepliuitar  surface,  near  the  base  of  the  digit,  gradually  surrounds 

it  and  ciwpens  as  if  a  string  were  tied  around  it;  then  sT^-elling  antl 

Kin^ene  of  the  distal  part  occurs,  and  the  digit  drops  off;  healing 

follaw?;,  and    the   general   coudition   remains   uuthsturbed.     Tlie 

liPfMwanee  of  ainhum.  wider  various  circumstances^  has  Ie<l  to 

Llhe  belief  that  a  variet>'  of  causes  may  produce  it  by  causing  the 

^■fcvdopment  of  a  fibrous  band  around  the  digit. 

^m    Treatment  of  Gangrene. — The  treatment  of  gangrene  assumes 

^pe\«Tal  phiises,  dependent  uj^on  the  tv^^e.     The  first  phase  is  that  of 

*     prevention.     In  all  eases  where  conditions  favor  the  development 

of  gangrene,  and  in  all  operations  the  natiue  of  which  might  favor 

nfiwoag  of  tissue,  prophylactic  meiLKures  must  be  institutetl  ami 

'tuitinued  until  the  danger  is  passed.     Thus,  ligation  in  continuity 

niijst  i>p  done  at  such  points  of  ek^lion  iis  will  favor  tlie  most  effi- 

lent  colliUera!  circulation,  and    the  part  whose  blood -supi)l\'  is 

igerously  reduced  by  ligation  must  be  elevated,  kept  free  from 

*nstrietiiig  dressings,  held  at  or  above  the  normal  tempei-ature, 

tl  p:u.Hrded  assiduously  against  infection;  failure  in  imy  one  of 

ifse  details  may  prove  ilisastrous,  am!  <^ach  atldwl  offence  multi- 

I      plb  the  danger   manyfold.      Further  than  this,  the  prophylaxis 

^^i^y  be  briefly  summed  up  in  the  statement  that  all  predis]x»sing 

^fjitl  nciting  caiises  of  gangrene  shoidil  lie  prevented  or  n^moved 

f      luiinueli  as  possilde,  and  that  surgical  [procedures  shoukl  Ijc  unrler- 

i^t^ken  in  susceptible  individuals  only  when  absolutely  necessar>'. 

^fe    The  treatment  of  gangrene  requires  the  most  astute  judg- 

^^^t.    The  fpiestions  usually  arising  are:  Whether  to  oioerate  or 

^t?    Whether  it  is  better  to  wait  for  the  ap]>earance  of  a  line  of 

™arcation?     At  what  level  above  tlie  gangrenous  hmits  should 

Tmoval  he  done?     Uniler  wliat  circumstances  is  it  necessary-  to  do 

t*  liigher  amputation? 
The  first  question  is  answeretl  in  a  general  wa>'  in  the  affirma- 
P<^»  Gangrenous  tissue  must  be  removed  from  li\'ing  tissue  or  it 
pU  Cf>me  away  naturally  as  a  sphiicelus.  In  the  majority  of  hi- 
P®flc<s  it  Ls  preferable  not  to  wait  for  natural  separation,  and  in 
pleases  where  a  delay  could  cause  an  increase  in  the  quantity  of 
P^^enouH  tissue,  or  where  constitutional  symptoms  are  nuirkc^l 
^*f  JBiTC'iising  in  severitj^  it  is  best  to  operate.  In  all  cases  where, 
'^^^  to  anatomic  eonthtions,  separation  of  the  living  from  the 


196 


PRINCIPLES   OF 


dead  tissue  cannot  occur,  operate;  when  the  raw  surface  left  by 
the  sphacelus  would  be  unduly  large  and  difficult  to  heal,  owing 
to  its  size  or  to  infection,  operate.  Admitting  that  a  gangrenous 
condition  is  ^elf-limited,  if  it  extends  aliove  the  nietacarpo- or  nieta- 
tarsophaUmgeal  articulations,  operate.  In  all  those  cases  where 
the  constitutional  condition  is  such  as  to  assure  recurrence  of 
gangrene  in  the  Haps  at  any  level,  do  not  operate.  In  those  cases 
in  which,  owing  to  the  extent  of  the  progress,  the  whole  gangrenous 
process  eaimot  be  rcniovcd^  one  does  better  to  temfxirke.  In 
crises  of  multiple  gangrenous  foci  which  cannot  all  be  removed,  or 
w^hich  indicate  that  the  tissues  generally  are  on  the  verge  of  necrosis, 
it  is  useless  to  attempt  operative  treatment.  In  those  cases  where 
it  is  impossil>le  to  remove  the  gangrenous  tissue  and  close  the  wound 
so  as  to  get  primars^  union,  and  where  infection  has  not  occurre<i, 
hut  can  l>e  prevented  more  certainly  by  non-operative  than  by 
operative  methods,  do  not  operate;  by  the  time  separation  of  the 
slough  ha,s  occurred  the  general  condition  of  the  patient  may  be 
much  better  able  to  withstand  a  possible  infection. 

The  question  of  waiting  for  a  line  of  demarcation  must  be  de- 
termined not  only  l>y  the  tyjm  of  gangrene,  but  by  the  behavior      i 
of  the  case  in  hand.     In  all  rapidly-  spreading  cases  of  gangrene  one 
must  not  wait  fr>r  the  development  of  a  line  of  demarcation;  that     | 
is  to  say,  if  iidection  is  the  cause  of  the  gangrene,  or  if  it  is  a     J 
secondary  condition  ami  accidental,  but  is  causing  rapid  spread 
or  producing  dangerous  sv-niptoms,  no  delay  can  be  juBtifiable.      i 
In  cases  where  the  general  or  local  conthtion  is  found,  after  due 
delay,  to  be  such  that  a  line  of  demarcation  caimot  fonn,  o|>ernte      i 
without  loss  of  further  time.     Hence,   in  all  ciises  of  microbic      ' 
gangrene,  in  noma,  in  senile  gangrene,  after  it  has  extended  from 
the  toes  to  the  dorsum  of  the  foot,  and  in  diihetic  gimgrene  one 
loses  im]>ortant  time  b\^  waiting,  and  the  u^dication  is  to  remove  the      I 
parts  at  once,  provirle<l  always  that  the  vitality  of  the  patient  is 
equal  to  the  extra  demands  imposed  l>y  the  operation  indicated^ 

In  all  cases  where  the  gangrene  is  self-limited  or  dry,  one  may  usu ? 

ally  wait  a  reasonal>le  time  with  safety. 

The  distance  of  the  operative  incision  from  the  gangrenou^^ 
l)orders  must  he  determineil  for  each  case.  If  infection  is  the  cause-^ 
the  work  must  be  done  mider  the  most  rigid  ase]>sis,  lest  reinfectioi^^d 
estalilish  the  process  anew.  And,  on  making  incisions,  it  is  impera— -^ 
tive  m  these  cases  to  note  carefully  the  condition  of  the  tissues  fi 
e\idences  of  infection,  such  as  necrotic  fascia,  emphysema, 
voious  or  arterial  thromljosis,  which,  if  found*  demand  a  wid\ 
removal  of  tissue  with  a  fresh  set  of  instruments.  In  spreading  trai 
ma  tic  gangrene  one  is  never  tiuite  safe  in  estimating  just  at  whi 
level  im  amputation  can  be  safely  done.     If  a  Une  of  demarcati( 
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W  fonned,  it  may  be  simply  necessary  to  amputate  sufficiently 
mi  above  the  line  to  obtain  satisfactory  flaps,  but,  when  the  gan- 
grene is  due  to  arterioseferosis  or  venous  or  arterial  obstructiou,  a 
new  feature  arises,  namely,  that  the  aiiipiitation  must  be  at  a  point 
sufficiently  high  to  get  an  adei:[uate  collateral  circulation.  Hence, 
in ^:uch  eases  it  is  often  necessary  to  amputate  near  the  knee,  above 
or  below,  for  a  gangrene  that  has  reached  no  higher  than  the  dor- 
.^mi  of  the  foot  or  the  ankle.  In  senile  gangrene,  diabetic,  and 
spreading  traumatic  gangrene  it  is  usually  necessary  to  amputate 
[ugh  al>t»vc  the  upper  border  of  the  gangrenous  tissue. 

Tiiemethod  of  mLUiiiging  a  gangrenous  part  depends  on  whether 
infKtioQ  and  decomposition  have  or  have  not  set  in.  If  no  infla- 
tion has  occurred,  the  tegument  and  the  cutis  should  be  kept  un- 
hToken  hy  protecting  them  wnth  soft  €lr>'  dressings  and  an  occa- 
aoiml  application  of  some  antiseptic  solution,  as  bichlorid  of  nier* 
my,  alcohol,  carbolic  aciil,  or  tin<*ture  of  iodin.  The  last-named 
imgb  the  l»est.  If  infection  takes  ]}lace,  it  is  impossi!>le  to  pre- 
vrat  rapid  decomposition  of  tiie  necrotic  tissue  and  the  associated 
imonveaience  aji^t  discomfort.     The  use  of  deodorants  and  anti- 

^  ^,  however,  rem lers  the  situat ion  more  t olerable.  The  employ- 
I'f  dressings  saturates  1  with  a  solution  of  potassium  perman- 
Kanaie,  carbolic  acid,  creolin,  or  lysol  gives  the  combined  deodor- 
JUit  and  antiseptic  eflfects.  Under  certain  circumstances  it  may 
l^iwotiie  necessar>%  even  in  hopeless  but  protracted  cases,  to  remove 
^^i^'" gangrenous  mass  and  deal  with  the  remaining  ulcerated  surface 
^i^wjiriing  to  indications. 

Arteriovenous  anastomosis  has  Ijeen  done  a  few  times  to  prevent 
gatigrene  or  to  check  its  advance  with  certainly  enough  encourage- 
Dient  to  be  recommended  in  selected  cases,  Unfortunatel\%  the 
Condition  of  the  vessels  and  the  difficulty  of  employing  the  method 
^x^-'ept  in  a  limited  way  renders  this  treatment  worthless  in  a  large 
Percentage  of  cases. 

TmUn^ent  of  Noma. — Noma  must  be  recognized  early  to  derive 
Wefit  from  surgery t  and  the  treatment  must  be  thorough.  No 
''onsideration  can  be  entertained  for  the  disfigurement  that  will 
t^lt,  the  whole  attention  being  directed  toward  complete  destruc- 
tion of  the  necrotic  tissue  and  of  the  causative  infection.  This  is 
^one  n[iore  satisfactorily  with  the  actual  cauter>.  Potential 
f^uterants  may  be  applied  in  default  of  the  former,  but  are  less 
t^^ntrollable  and  certainly  less  efficient.  The  region,  both  l>uccal 
arid  facial,  must  be  clcaased  iis  j>erfectly  as  po.ssible;  then  the  mass 
^  dead  tissue  is  removed  with  scissors  or  scalpel  and  the  whole  of 

'surface  cauterized;  everj'  crevice  and  fissure  must  be  entered 
fid  the  contained  infection  destroyed,  lest  recurrence  in  the  whole 

It&ke  place.     HerCi  perhaps  above  all  other  types,  must  atten- 
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tion  be  paid  to  the  general  hygiene,  the  nutrition,  and  stimulatio 
of  the  patient.  No  attempt  is  made  to  shape  flaps,  no  eflFort  t 
close  the  hideous  rent  in  the  face.  The  details  of  this  can  be  looke 
aft^r  when,  and  are  justifiable  only  when,  recovery  is  made,  tb 
tissues  completely  healed,  and  the  patient's  general  conditio 
improved. 

Treatment  of  DecvbiUis, — When  it  is  known  that  an  individu 
must  occupy  his  bed  for  a  considerable  time,  and  when  dealing  wi' 
an  unconscious,  weak,  or  paralyzed  patient,  efforts  shoidd  invai 
ably  be  put  forth  to  prevent  bed-sores.  This  is  all  the  more  nece 
sary  if  emaciation,  exhaustion,  and  a  feeble  circidation  add  to  t] 
likelihood  of  their  production.  Such  individuals  should  not  1 
allow^ed  to  remain  long  in  one  position,  but  must  be  turned  fro 
side  to  side  and  from  side  to  back  at  intervals  of  from  thirty  mi 
utes  to  two  hours,  and  the  parts  massaged  once  or  twice  a  day  ar 
rubbed  with  alcohol.  Above  all  things,  cleanliness  must  be  ab» 
lute,  for  failure  in  this  respect  greatly  favors  the  occurrence  of  be 
sores.  The  fact  that  the  patient  occupies  a  soft  bed  may  delu^ 
the  nurse  into  believing  that  her  attention  may  be  curtailed,  but  tl 
ordinary-  soft  bed  only  adds  to  the  difficulty  of  prevention  \^ithoi 
reducing  the  danger.  If  the  patient  must  be  confined  to  bed  tl 
remainder  of  his  life,  as  in  cases  where  the  spinal  cord  is  crushed, 
is  better  to  put  him  on  a  water-  or  air-bed  from  the  start. 

The  same  forethought  must  be  exercised  in  the  applicatic 
of  splints  and  braces,  and  all  bony  prominences  must  be  padi< 
abundantly  with  soft  wadding.  Afterward,  complaint  from  t.' 
patient  that  a  bony  eminence  has  become  painful  demands  - 
early  investigation  of  the  cause  of  pain. 

When  a  red  spot,  the  first  step  toward  decubitus,  appea- 
additional  acti\'ity  is  necessary.  All  pressure  must  be  remo'^ 
from  this  si)()t,  and  this  requires  care  lest  the  additional  press^ 
at  other  points  cause  trouble,  where  the  patient  lies  on  a  surf^ 
threatened  with  a  ])ed-sore;  the  red  spot  is  protect^l  by  cauj? 
the  pressure  to  fall  on  the  regions  surrounding  it  by  the  empW 
ment  of  pads,  or,  preferal)ly,  of  a  ni})ber  ring,  moderately  infla'^ 
with  air.  A  dressing  should  }>e  placed  over  the  red  spot,  simj 
of  dr>^  gauze,  or  it  may  be  dressed  with  a  dry  aseptic  powd 
such  as  borated  talcum.  It  must  not  he  allowed  to  remain  wet 
filthy  under  any  circumstances.  Antiseptics  may  be  applied,  b 
not  in  sufficient  strength  to  damage  the  tissues.  A  solution 
iodin,  1  to  3  per  cent.,  in  alcohol  is  perhaps  the  most  satisfactoi 
Gentle  massage  and  rul)bing  with  alcohol  must  ])e  repeated  fi 
quently  during  the  day.  The  use  of  ointments  and  poultices 
likely  to  prove  hannful  by  maceration  of  the  epithelium  and  t 
a(hnission  of  bacteria. 
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When  the  pale  spot  appears  the  whole  purpose  is  to  prevent 
spreading  by  adopting  the  plan  just  outlined  above,  and  to  avoid 
infection.  It  is  better  that  the  slough  remain  in  situ  and  become 
dry  than  that  it  should  come  away,  causing  an  open  ulcer,  sure  to 
become  infected,  thus  encouraging  the  spread  of  the  ulcer,  the 
occurrence  of  inflammation,  and  increasing  the  demands  already 
made  on  the  exhausted  vitality  of  the  patient.  Many  individuals 
who  suffer  from  bed-sores  die  of  septicemia  or  pyemia.  When  the 
slough  is  thrown  off  or  removed  the  remaining  ulcer  is  treated  ac- 
cording to  the  methods  mentioned  under  that  caption. 

Necrosis  of  internal  organs  may  occur,  and  the  necrotic  mass 
become  encysted  and  gradual  shrinkage  of  volume  ensue,  with 
little  or  no  constitutional  evidence  of  the  actual  pathology,  except 
where  suflScient  tissue  is  lost  to  interfere  perceptibly  with  fimction. 
If  infection  occurs,  abscess  or  one  of  the  general  septic  conditions 
will  arise  and  must  be  dealt  with  accordingly. 
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Ulcer  is  a  gradual  \om  of  tissue  by  disintegration  invoicing  a 

surface. 

Ulcer  is  €iistinp;uislied  from  gangrene  by  the  fact  that  in  gan- 
grene gross  masses  of  tissue  die,  while  in  ulcer  tiie  mass  is  minute;  j 
in  gangrene  the  dead  tissue  remains  for  a  time,  in  ulcer  it  is  gradu- 
ally thrown  off  and  lost.     As  gangrene  is  ileatli  of  tissue  en  masxe^ 
so  ulcer  is  death  of  minute  quantities  of  tissue,  *'the  molecular  j 
death  of  tissue/' 

The  simple  fa€t  that  tissues  disintegrate  does  not  oonjBtitutel 
ulcer;  these  tissues  must  be  lost  or  separated  from  the  living  tissue,! 
antl  there  must,  at  the  same  time,  be  a  loss  of  surface  covering,  SDJ 
that  ulcer  is  possilile  only  when  api}earijig  on  a  cutaneous,  mucous^ } 
or  serous  surface.  The  same  process  occurring  within  the  fi<s!h^ 
or  organs,  but  not  affecting  a  surface,  is  called  neerobiosi> 

Etiology,^ — The  causes  of  ulceration  are  numerous,  but  proaiK  c 
their  effects   in   ac(*ordance  with   principles  already  sufficieDtlyJ 
elaborated.     They  are  prethsposiiTg  and  exciting. 

The  pre<:lisposing  causers  of  ulcer  are  all  factors  interfering  with  I 
the  nutrition  of  the  part,  and  are  identical  with  the  pretUspa^ingl 
causes  of  inflammation  and  gangrene.     If  the  pnxlispusing  causes] 
are  w^ell  established,  and  interfere  extenxsively  with  the  nutrition  J 
of  the  part,  then  the  most  trivial  a^^lditiomd  disturbance  may  iiu- 
tiate  an  ulcer,  which  continues  to  spread  or  persistently  remains " 
until  the  prethsposmg  factor  can  be  at  least  partially  eliminated. 
Among  the  most  freciuent  predisposing  causes  of  ulceration  may 
be  mentioned  s^7:)hil!s,  diabetes  nielli t us,  gout,  uremia,  tuberculosb, 
general  anemia,  marasmus,  and  typhoid  fever  of  the  constitutional  \ 
diseases;  and  of  the  local  conditions,  varicose  veins,  prolonged 
edema,  trophic  disturbances,  as  seen  in  diseases  and  injuries;  of  the 
cord  and  large  cicatrices  whose  blood-supply  is  subnormal,  and 
malignant  tumors. 

The  actual  causes  of  ulceration,  on  the  contrary,  are  oftan 
capable  of  establishing  ulcers  without  s>Tiergic  predisposing  condi-  j 
tions.  Ulcers  may  result  from  Imrns^  wounds,  contusions,  pro-j 
longed  pressure,  frost-bite,  eseharotic  drugs,  electricity,  ir-ra>"s,J 
radium,  and  bacteria;  these  are  identical  with  the  exciting  causes o(j 
infiamniation,  and  here,  as  in  inflanmiation,  bacteria  must  be  ac-J 
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eepted  as  the  chief  cause,  though  by  no  means  so  predominantly  so. 
Ii  almost  ever>"  ulcerative  process  bacteria  soon  or  late  become 
implanted  and  their  action  is,  with  an  occasional  exception  (see 
Er}'sipelas),  in  line  with  the  agents  that  maintain  the  ulcer,  and 
often  they  alone  are  responsible  for  the  pathologic  picture.  Certain 
dmgs  may  cause  ulceration  when  taken  in  overdoses,  as  seen  in 
mercurial  poisoning* 

Pathology  of  Ulcers  in  General. — Certain  fimdamental  facts 
must  be  borne  in  mind  in  the  studj"  of  ulcers.  There  is  an  antago- 
msm  of  forces  in  action,  either  of  which  may  pre<lominate.  The 
ulcerative  process  is  engaged  in  tlestroying  tissue  and  extending 
the  limits  of  the  ulcer,  and  associated  with  this  is  an  accidental  or 
<*5seiitial  infection.     <  >n   the  other  Vi'in-I     the  healing  process  is 


Fig.  3 1.— Diabf  lie  ulcer  of  leg. 

''^'ling  the  energies  of  the  tissues  to  repair  the  rent  made.  The 
healing  process  may  be  »o  active  as  to  build  up  large  quantities  of 
i><*w  coimective  tissue  around  and  beneath  the  surface  of  the  ulcer, 
^^'^>ich,  by  contractionj  limit.s  the  blood-supply  to  the  ulcer,  and 
tiiwttrt^  the  ver>'  purpose  for  which  it  is  intended,  imd  in  turn  naust 
>'^'-l(|  to  the  ulcerative  process.  Hence,  an  ulcer  may  present  any 
^'*^riation  between  nonnal  healthy  granuhitions  and  a  surface  not 
only  devoid  of  signs  of  healing,  Imt  covered  with  necrotic  material 
^  a  pi^eudomembrane,  and  possibly  spreading  rapidly.  Ttie 
former  condition  is  ideal;  the  latter  represents  the  worst  iyp^^f  *^^^1 
ll^wfe  are  all  gradations  between.  There  may  l)e  islands  of  granu- 
^  { small  or  large,  and  these  may  come  and  remain  a  while,  and 
"^^  W,  in  their  turn,  destroyed. 
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Shape. — The  shape  of  ulcers  is  rounds  oval,  irregular,  or  linear; 
occasionally  an  ulcer  creeps  from  its  original  site  by  extending  on 
one  side  while  healing  on  the  other;  these  are  caUed  serpigenous 
ulcers. 

Margin, — The  edges  of  an  ulcer  may  be  smooth  and  flush  ^ith 
the  surrounding  skin  or  elevated  aliove  itn  leveL  They  may  be 
soft  or  uidurated,  and  tliis  induration  may  be  infiltrative,  cicatricial, 
or  mahgntmt. 

The  area  of  the  ulcer  base  may  be  etjual  to  that  of  the  opening 
in  the  tegument,  the  wails  vertical*  This  is  the  pmicbed-out  ulcer. 
The  area  of  the  base  may  be  smaller  than  the  opening  in  the  tegu- 
ment, so  that  the  edges  are  spoken  of  as  sloping.  The  area  of  the 
base  may  be  larger,  often  much  larger,  than  tliat  in  the  tegument, 
and  tliis  is  callctl  an  undermined  ulcer. 

The  base  of  an  ulcer  may  be  smooth  and  covered  with  granu- 
lations;  it  may  be  covered  wdth  necrotic  material  or  a  false  mem- 
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Fig,   35. — ^Miiryjin   of   ulc<*n5.     Schematic:   a,   Sloping   or   everted   edges;  ^ 
pimched-out  ulcer;  c,  uiidennined  ulrer, 

brane;  it  may  be  devoid  of  all  the  preceding  and  exix>se  the  anar 
tomic  .structures  in  its  base;  it  may  be  irregular  or  mouse  eaten. 

The  discharge  from  the  surface  of  an  ulcer  may  be  abundant 
or  scanty.  It  may  be  serous^  purulent,  seropunilent,  or  sanious, 
according  to  the  type  of  ulcer  and  the  condition  of  the  raw  surface. 
In  ulcers  where  the  death  of  tissue  i.s  rapid,  and  in  those  cases  not 
kept  clean,  the  discharge  is  fetid  and  at  timen  may  be  offensive. 
This  is  especially  likely  to  occur  in  phagedenic,  rodent,  and  indcv 
lent  ulcers. 

Classiilcation. — The  classification  of  ulcers  may  be  made  easier 
l>y  placing  them  into  two  grand  divisions,  namely,  non-specific,  or 
simple,  ulcers  and  specific  ulcers.  In  the  first  group  are  place*!  all 
those  which  depend  on  ordinan-  non-specific  causes  or  the  ordinar>* 
pyogenic  liacteria,  ant  I  those  cases  arising  from  constitutional  con- 
ditions which  are  not  of  parasitic  origin;  and,  in  the  second,  all 
those  produced  by  specific  infection,  whether  it  acts  locally  or  i^ 
simply  a  local  manifestation  of  a  general  infection;  ulcers  depend- 
ent upon  malignant  processes  are  placed  in  this  group.     However^ 
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as  any  ulcer,  of  whatever  origin,  will,  from  a  surgical  standpoint, 
conform  to  one  of  a  few  types,  it  is  deemeil  better  to  study  them 
in  the  light  of  thc»se  i>^>e8  rather  than  to  enter  into  the  endless 
details  imposed  by  studying  thein  from  the  standpoint  of  etiology'. 

Granulatingf  Healthy,  or  Healiag  Ulcer.— Much  diseussion  has 
been  wasted  for  and  against  placing  this  condition  in  the  eategory 
of  ulcers.  Admitthig  that  good  arguments  are  made  by  both 
sides»  it  remains  a  fad  that  surgeons  continue  to  speak  of  healthy 
or  healing  ulcer,  in  spite  of  the  glaring  contradictions  between  the 
terms  *' healthy"  imd  "bealing"  and  the  dcfiintion  of  ulcer.  Yet,  if 
we  can  imderstand  definitely  what  is  meant  l>y  the  term  no  harm  can 
come;  on  the  other  hand,  it  would  be  equally  contradictory  to  omit 
it,  for  then  an  ulcer  would  cease  to  be  an  ulcer  when  it  began  to  heal. 

A  ^anulating  idcer  is  an  ulcer  healing  normally,  and  cannot 
be  distinguished  from  a  T¥ound  healing  by  second  intention; 
pathologically  they  are  identical.  It  is  the  ideal  state  to  which  it 
is  the  hope  of  the  surgeon  to  bring  evers'  ulcer  wliich  he  undertakes 
to  cure  as  an  open  sore. 

The  granulating  tissue  of  a  healthy  ulcer  is  firm  and  pink, 
and  the  surface  is  covered  with  small  granular-shaped  bodies  of  new 
tissue.  There  may  be  a  serous  or  seropurulent  (hscharge  from  the 
surface,  but  the  quantity  is  not  great.  The  margin  of  the  tdf^er  is 
encircled  by  a  bluish-white  line  of  new-formed  epithelimn,  extend- 
ing from  the  skin  on  to  the  surface  of  the  granulations,  which  grows 
on  the  average  of  2  to  3  mm.  per  week.  There  mil  be  little  varia- 
tion of  the  surrounding  tissue  frcmi  nonnah 

Treatment, — No  treatment  is  necessar>^  beyond  the  applica- 
tion of  clean  dressings  as  the  case  may  demand,  cleansing  the  sur- 
face and  surrounding  skbi  at  each  dressing  preferaidy  with  ib^y  soft 
Sponges  made  of  gauze»  or  by  ernplo^incnt  of  nonnal  salt  solution^ 
Flf  for  any  reason  meilicaments  must  be  apjilied,  one  must  make 
sure  they  are  mild  and  harmless  to  granulation  tissue.  A  little 
calomel  or  boric  acid  may  be  used,  but  one  can  hope  to  gain  little 
advantage  by  meddling  with  normal  healing.  The  repeat etl  ap- 
jlication  of  bichlorid  of  mercury  solutions  is  positively  harmful,  and 
Bven  water  or  saline  solution  is  of  ver>^  questional ile  practiet\ 

FungouSi  Exuberant,  or  Hypertrophic  Ulcer*— This  t>q>e  of 

ulcer  is  characterized    by  an  excess  of  granulation  tissue  which 

is  unhealthy.     The  mass  of  gramilations  may  extend  al>ove  the 

evel  of  the  surrounding  integument,  and  is  soft,  fiabhy,  at  times 

jgelatinous,  pale,  and  easil}^  broken  down.  The  skin  edges 
show  little  or  no  tendency  to  cover  the  granulations  with  epi- 
thelium, and  the  size  of  the  ulcer  remains  the  same  or  becomes 
larger,  while  the  mass  of  cxuiierant  tissue  continues  to  grow.  The 
excessive  granulations  are  spoken  of  by  the  laity  as  '^proud  flesh." 
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Exuberant  ulcer  occurs  more  readily  in  the  anemic^  the  tubei 
cular,  in  alcoholics,  mici  those  whose  hygienic  surrounding? 
bad.     The  great  dread  of  this  form  of  ulcer  entertained  by  tb 
laity  has  no  reasonaljle  foundation. 

Treatment, — The  first  dcsichTatuin  in  exuberant  uleer  is  to  coi 
rect  the  predisposing  condition,  and  to  administer  tonics,  stimu- 
lants, improve  t]ie  snrrouni lings »  and  correct  the  diet. 

The  local  treatment  consists  in  the  removal  of  all  unhealthy 
granulations  by   the  knife,  curet,  or  cauter>%  and   the  enifjloy- 
ment  of  Bier's  li^^^eremic  treatment  once  or  twice  daily.     In  the 
beginning,  when  these  ulcers  first  show  evidence  of  their  true  nature, 
the  topical  application  of  a  strong  solution  of  silver  nitrate 
carbolic  acid  will  often  correct  the  coiidition.     After  removal  ol 
the  hy|>crtrophie  tissue,  the  surface  may  be  painted  with  iodin 
dusted  with  iodofonn  at  every  dressing  or  at  alternate  drej^in; 
A  sharp  outlook  must  be  kept  for  reapi>earauce  of  unhealthy  i^ranu^ 
lations  and  action  taken  accordingly- 

Chronic,  Callous^  or  Indolent  Ulcer* — There  are  many  varietn 
of  chronic  ulcer  which  must  be  discussed  somewhat  in  detAih  All 
chronic  ulcers  are  necessarily  mdolent,  l)ut  they  can  be  descrilte 
as  callous  only  when  a  considerable  amount  of  cicatricial  tissue  hi 
fonned  in  the  base  and  around  the  eilges  of  the  ulcer,  giving  it 
harct  feel,  and  making  it  more  or  less  immovable  l)y  the  deiu^e  al 
tachment  of  this  new-fonned  tissue  to  the  underlying  structun^ 

The  most  frequent  t>i)e  of  chronic  ulcer  is  the  vfiricose  ulci 
and  certain  of  the  specific  ulcers,  particularly  the  tertiar>'  sA-iihilitii 
When  both  factors  are  active  the  ulcers  are  rendered  much  moi 
stubljom.     The  beginning  of  chronic  ulcer  is  usually  accredit abh 
to  an  injnrA^  which  may  be  very  slight,  such  as  a  scratch  or  a  slighi 
bruise  in  a  region  rendered  favoralile  on  account  of  varicose  \'eiii 
However,  the  ulcer  may  begin  wthout  such  injury.    It  is  found  ust 
ally  on  the  leg  or  foot,  and  is  associatetl  with  trophic  disturbam 
or  varicose  veins,  or  comes  a,s  a  sequel  to  venous  thrombosis  fol- 
lomng  a  general  infection  like  typhoid  fever.     In  syphilitics  this 
ulcer  may  appear  as  a  tertiary  lesion  at  various  points  on  the  body, 
but  even  in  these  it  is  seen  more  often  on  the  leg. 

Chronic  ulcer  may  be  very  small,  and  reach  only  through  the 
skin,  or  it  may  be  so  extensive  that  practically  the  whole  surface  of 
the  leg  from  knee  to  ankle  is  affected,  and  ma\'  extend  in  depth  until 
muscles,  periosteum,  and  bone  are  attacked.  This  ulcer  is  si*en 
more  frequently  in  the  old,  although  it  may  be  seen  occasionally  in 
young  individuals.  The  ulcer  starts  out  from  the  beginning  as  a 
chronic  lesion,  ami  may  continue  indehniteh',  thirty  or  forty  years,  ^ 
either  maintaining  a  fairly  uniform  size  or  gradually  extending  in 
diameter  and  depth  from  the  starting-point.    Syphilitic  ulcers  are^ 
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^ore  likely  to  extend  m  breadth  and  depth  than  non-s>']>hihtic. 
^aall  patches  of  granulations;  spring  up  ocea«ionally  :md  disap- 
^^  without  having  withstwKl  the  ulcerative  process  long.  The 
airfare  is  covered  mth  necrotic  tisssue  and  tlischarges  a  serous  or 
^ropunilent  fluid,  which  nuiy  be  at  times  hemorrhagic.  The 
•^rroLuiding  tisimes  are  usually  swollen,  indurated,  or  edematous, 
^rf  iafl&EDmation  of  the  tissues  may  recur  from  time  to  time.  The 
iTjJTouading  tissues  often  develop  an  mtolerable,  intractable  eczema 


Fig»  36, — Indolent  ulcer  t>f  the  ieg 


^^^^  annoys  the  patient  far  more  than  the  ulcer  does.  Pigmented 
irca^s  oiien  surround  the  edgw  of  the  ulcer^  and  inay  be  seen  scat- 
t«Ted  about  over  the  affecteti  leg.  They  are  due  to  deposits  of 
bemoglobin  from  stagnant  l>l(MKb  or  to  scars  from  similar  ulcers 
vbirh  have  healed.  The  ulcers  are  usually  not  painful,  but  rnay 
*^  <^xlrcraely  sen^sitive,  and  show  the  characteristics  of  irritalde 
^uicer  Unless  kept  clean  these  ulcers  are  very  foul  and  offensive, 
gmms,— The  prognosis  of  clironic  ulcer  is  poor.  The  ulcer 
usually  if  the  patient  will  submit  to  the  necessary 
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restraint,  and  this  he  is  often  loath  to  do.  However,  after  healing 
is  complete,  the  return  to  normal  practices  b  verj'  frequently  fol- 
lowed by  recurrence.  In  the  larger  ulcers  loss  of  limb  is  frequently 
the  only  hope  of  relief. 

Treatment, — The  first   condition  of  successful   treatment  of 
chronic  ulcer  is  absolute  control  of  the  patient.     More  failures  are 
perhaps  attributable  to  this  fact  than  can  be  found  in  scrCy  other 
curable  condition.     Without  such  co-operation  success  is  pre- 
cluded in  all  severe  cases  and  improbable  in  many  of  the  milder 
ones.      The  first  step  of  treatment,  therefore,  is  to  rest  and  elevate 
the  part.    The  rest  must  be  absolute  and  the  elevation  suflScient  to 
prevent  venous  stasis.     If  syphilis  is  a  possible  factor,  antisyphilitic 
treatment  must  be  directed  pro  re  ruita. 

Second.  The  ulcer  must  be  kept  clean  and  the  accumulation, 
of  dead  epithelium  and  dried  secretions  around  the  edges  must  be 
removed  occiisionally,  and  uniform  pressure  made  over  the  ulcer 
and  the  adjacent  region  by  the  application  of  elastic  dressings  or 
stockings.  Unna^s  paste  or  adhesive  strips  imbricated  and  allow- 
ing a  small  vent  for  the  discharge  accomplish  this  end  admirably. 
The  frequency  of  these  dressings  depends  on  the  individual  case. 

Third.  If  the  ulcer  is  old  and  calloused  the  cicatricial  tissue 
should  be  removed  at  the  beginning,  preferably  by  incising  the 
healthy  tissue  around  the  border  and  dissection  of  the  whole  ulcer 
])ase  in  one  block,  followed  by  ordinary  after-treatment  of  the 
wound;  or  the  base  of  the  ulcer  may  be  incised  and  scraped  away 
with  a  sharp  curet.  Cauterization  of  the  ulcer  with  the  actual 
cautery  accomplishes  the  same  end.  If  bone  is  found  diseased, 
but  insufficiently  so  to  demand  amputation,  the  necrosed  portion 
must  1)0  removed.  Whether  operative  treatment  has  been  neces- 
sary or  not,  it  is  very  beneficial  to  use  Bier's  hyperemic  treatment 
or  Wright's  solution^  which  contains  citric  acid,  J  of  1  per  cent.; 
sugar,  10  per  cent. ;  water,  q.  s.  ad  100  per  cent.,  which  is  to  be  kept 
constantly  applied  to  the  ulcer  by  saturating  the  dressings  several 
times  a  day.     This  may  be  used  conjointly  with  Bier's  h>T)eremia. 

After  granulation  has  advanced  sufficiently  it  is  always  better 
to  skin-graft  large  ulcers.  If  varicose  veins  are  present  they  may 
be  dealt  with  either  by  palliative  treatment,  such  as  the  employ- 
ment of  elastic  stockings,  or  by  radical  operation.  The  patient 
should  not  be  pennitted  to  return  to  his  usual  vocation  without  such 
care  of  his  varices,  and  should  be  instructed  to  return  for  treatment 
on  the  first  evidence  of  recurrence  of  the  ulcer. 

If  it  is  absolute!}'  necessary  to  treat  a  chronic  ulcer  and  allow 
the  patient  to  continue  on  foot,  there  is  no  question  but  that  uni- 
form pressure,  as  accomplished  ])est  by  application  of  Unna's 
paste,  is  the  most  satisfactory-  method  of  treatment. 
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Paiofxil,  Irritable,  EretMstic,  or  Congested  Ulcer. — This  ulcer 

"ft  ckaracterizetl  by  its  chroBicity  and  Ijy  itn  puiiifulness  and  sen- 

_ativeness.      It  Ls  painful  on  Htx-ouiit  of  expot^ure  of  a  ner\'e  from 

ferruction  of  the  nen^e-shcath.     This  point  can  be  located  by 

touctiing  the  surface  of  the  uleer  with  a  small  probe;  the  remaintler 

f  the  ulcer  surface  is  usually  not  sensitive.     The  seusltiveness  is 

ISO  great  that  dressings  are  intoleralile,  and  even  exi>osure  to  the 

atmosphere  causes  pain. 

Painful  ulcers  are  seen  more  frequently  in  women  who  have 
menstrual  disorders,  and  as  a  complication  of  varicose  veins  and 
ia  the  an\is,  usually  at  the  posterior  coiimiissure^  where  they  are 
mlled  fissures,  and  in  the  lips.  When  they  apiuar  on  the  leg,  tlieir 
favorite  sit^  is  over  or  near  the  internal  malleolus;  at  this  point  the 
first  evidence  is  the  appearance  of  a  red  spot,  w^hich  gradually  be- 
comes cyanotic,  and  breaks  down  spontaneously  or  following?  slight 
tiauma,  smd  tlien  gradual  enlargement  follows,  with  thickening  of 
the  conncx'tive  tissue  and  induration  of  the  base  antl  edges  of  the 
ulcer  and  attachment  of  its  base  to  underlying  stnictures,  Epider- 
mization  and  granulations  do  not  appear,  and  there  is  not  only  great 
difficulty  in  relieving  the  suffering  ami  healing  the  uleer,  btit  con- 
^derablc  probability  of  its  recurrence.  Asicte  from  the  sid>jective 
sjTnptoms  and  the  location,  it  is  impossible  to  distinguish  this  ulcer 
^^m  an  indolent  ulcer. 

Fissure  in  ano  results  from  the  passage  of  hard  fecal  masses, 

*Qd,  therefore,  is  traumatic,  and  is  predisposed  to  by  all  diseased 

^Jiditions  which  retluce  the  vitality  of  the  anal  lining  and  those 

'fvoring  constipation.     The  ulcer  is  longitU4linal,   and  may  be 

situated  at  any  point  on  the  circumference  of  the  anus,  but  usually 

*^  the  posterior  commissure.     At  the  lower  em  I  of  the  linear  vertical 

™*Ufe  there  is  often  found  a  mass  of  thickened  tissue,  reseml>Hng 

**itiewhat  an  external   hemorrhoitb   and  called  a  sentinel   pile. 

9*^*5asionally  this  uh*er  is  irregular  in  shape.     It  is  painful  to  the 

™^it  of  tolerance  after  the  passage  of  motions  or  flatus,  and  causes 

<^nstant   dreail    and    ]>ostponement    of   defecation.     Caused   l>y 

^aunm,  it  is  maintained  l>y  it .     These  ulcers  are  often  minute  and 

^^'ape  obsen^ation,  the  symptoms  being  attributed  to  lesions  of 

**>Uie  anutcffnirally  correlated  structure.     They  are  not  indurated. 

Fissures  of  the  lip  rarely  partnke  of  the  nature  of  chronic  ulcer, 

Tfeaintetit. — Hilton  recommended  location  iu\d  excision  of  the 

painful  spot  with  a  small  lunount  of  surrounding  tissue.     If  the 

^'holu  surface  is  sensitive,  ctmiplete  dissection  or  crucial  incisions 

*^<' ft?comraended.     The  pain  may  be  controlled  by  local  applica- 

"^  of  cocain  and  kindre<l  drugs,  opium,  chloral,  and  similar 

'^'^ynes,  in  the  form  of  an  ointment. 

Fissures  may  always  be  relieved  b}^  incision  and  cauterization 
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or  curettage  of  the  ulcer  surface.  But  it  is  preferable  to  excise  tl 
fissure  and  suture,  or  to  make  an  incision  through  the  long  axis  ( 
the  ulcer,  well  dowTi  into  the  substance  of  the  sphincter  miiscl< 
suflSciently  deep  to  put  that  portion  of  the  muscle  influencing  th 
ulcer  at  rest.  The  general  condition  must  be  built  up  and  th 
habits  regulated  to  obtain  or  maintain  a  cure. 

Malum  Peif orans  Pedis,  or  Neuroparal]rtic  Ulcer. — This  ulcer 
as  its  name  would  indicate,  occurs  on  the  foot,  is  chronic,  aiM 
is  usually  associated  with  some  disturbance  of  the  nerve-supply  t 
the  part. 

The  causative  conditions  most  frequently  held  responsib" 
for  the  lesion  are  locomotor  ataxia,  syringomyelia,  paretic  dementi 
spina  bifida,  traumatisms,  and  inflammation  of  the  ners^es,  the 
centers,  or  the  encasing  bony  tissue,  diabetic  neuritis,  tumors  i 
the  nervous  systt^m  and  arteritis,  syphilitic  or  alcoholic,  and  va 
cular  sclerosis.  The  causative  factors,  in  brief,  are  reduced  sens 
bility  and  sclerosis.  It  is  sometimes  seen  in  anesthetic  lepros; 
The  condition  depends  upon  continued  pressure  for  its  excitii 
cause. 

Malum  perforans  occurs  on  the  foot  at  one  of  the  three  weigh 
bearing  areas  of  the  sole,  namely,  the  heel,  the  head  of  the  fifl 
metatarsal,  or  the  head  of  the  first  metatarsal  bone;  in  the  majoril 
of  cases  it  occurs  at  the  last-named  spot.  It  is  usually  found 
adults  well  advanced  in  years,  but  has  been  seen  in  children.  Tl 
first  evidence  is  usually  a  callous  spot  on  the  sole  of  the  foot,  bi 
now  and  then  it  begins  in  a  wound  or  a  new-formed  bursa.  Tl 
onset  is  announced  by  a  localized  inflanmiation  which  may  supp 
rate,  and  is  followed  ])j^  necrosis  of  the  tissue.  The  slough  fa! 
away  and  an  ulcer  forms,  deep,  circular,  with  distinct  edges,  whi< 
are  hard  and  a])rupt  or  undermined.  The  ulcer  may  remain 
statu  quo.  or,  especially  if  pressure^  is  continued,  may  slowly  extei 
more  dee])ly,  and  involve  bone  or  joint  in  its  necrosis.  Granul 
tions  are  not  pn^sent,  and  a  thin,  watery,  or  purulent  discharge 
poured  out.  The  ulcer  is  ])ainless  and  the  surrounding  tis.sues  a 
anesthetic  or  analgesic.  Trophic  disturbances  of  the  integume 
and  nails,  especially  h\7)ertrophy,  are  often  associated  with  malu 
perforans.  The  ulcer  may  eventually  heal,  and  without  kno'v 
provocation  rcH'ur,  and  this  healing  and  r(H*urrence  may  altema 
with  each  other  for  years.  The  ulcer  is  usually  resistant  to  trea 
ment. 

Treatment. — First,  all  pressure*  should  ])e  removed  and  the  fo 
placed  at  rest.  This  i)oint  needs  to  be  insisted  upon,  because  in  tl 
painless  condition  the  patient  cannot  tell  when  he  is  doing  injur 
The  ulcer  must  Ix*  cleanse^l  or  disscTtcMJ  out  or  the  free  overhangii 
edges  cut  away  and  the  cavity  thoroughly  curetted.     Heat  may  1 
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applied  by  immersion  in  hot  water  for  half  an  hour  or  more  twice 
a  day.  Bier's  treatment  and  the  E^timulating  and  mildly  antiseptic 
drugs,  stuch  as  iodofomi  or  babam  of  Peru,  may  be  applied.  Neu- 
rectasy of  the  main  nerve-supply  of  the  part  is  recommended  as 
highly  efficient. 

In  any  case»  the  predisposing  cause  must  be  sought  and  as  far 
is  p<»!i.^ible  correctecl  Renirrenee  is  frequent,  and  instructions 
?bould  be  given  to  avoid  umiceessar^'  pressure  on  the  dangerous 
points  and  t^  inspect  the  foot  frequently  for  signj?  of  return. 

Pbagedenic  Ulcer,  Spreading  Ulcer* — Phagedenic  ulcer  is 
caused  by  infei-tion  in  most  eases;  a  similar  condition  appeiirs  oc- 
cagkmally  as  the  result  of  cachectic  conditions  associated  with  pro- 
tmt«i  exhaustive  diseases,  hut  the  real  cause  here  is  infection, 
which  Bourishes  more  rapidly  liecause  of  diminished  tissue  resist- 
ance. The  most  frequent  phagctlenic  ulcer  is  the  chancroid,  or  soft 
(■hanrre,  which  is  trausniissible,  usuall>^  by  sexual  contact,  Pha- 
mlm  ulcer  ma\'  start  de  novo  as  such,  or  it  may  become  engrafted 
U|>an  some  other  tj^pe  of  uJcer  or  on  a  woumL  The  constitutional 
^'ondition  seems  to  play  little  part  in  chancroidal  ulcers.  An 
abrasion  is  neeessar^^  for  the  adnussion  of  infeetion,  but  the  abra- 
sicmmay  he  very  minute,  Willi  in  a  vcn'  few  days,  at  times  ^^ithin 
tventy4our  hours  from  the  date  of  infection,  a  small  tnffammatory 
oodidc  aj>pears  and  soon  becomes  a  pustule;  if  the  atrium  is  suffi- 
ciently large*  no  pustide  forms.  The  ^mstide  mixtures  and  a  well- 
M\ml  ulcer  results,  wliich  continues  to  (hscharge  pus  and  to  en- 
l^p.  while,  at  the  same  time,  it  extends  in  depth.  The  ulcer  is 
v<t>'  frequently  undennined  and  often  forms  a  tube-like  subcu- 
tanajuK  channeh  Hence  the  superficial  e\ddenee  is  ndsleading 
a^tothe  true  conflition,  and,  unless  thc^rough  examination  is  madcj 
^1'*' undermined  portion  will  escape  untreated.  These  ulcers  may 
^pr*wUlowly  or  rapidly :  wiicn  they  spread  rapidly  they  frequently 
^Jiow  necrotic  pieces  of  tissue  of  considerable  size  and  rlestroy  con- 
siderable volumes  of  tissue.  Tht^  glans  penis  is  often  eonsideraldy 
*"*<%ire(i  liy  them,  but  is  rarely  completeh'  destroyeiL  They 
prwluce  glandular  involvement  and  the  glands  often  suppurate, 
f*  Wspus  may  be  sterile  or  may  contain  innocuous  liacteria,  or  it  may 
ttain  numerous  vindent  micro-organisms,  a  fact  that  explains 
difference  in  l>ehavii>r  of  the  wounds  when  excision  of  the 
liiph-n»xle>  is  eont(*mplateiL  In  the  fonncr  two  conditions  the 
Juml  V>ehaves  kindly  and  heals  rapidly^  while  in  the  latter  a  new 
Ip'^t  ii  established,  control  of  which  may  not  be  gaineil  untU  it  hav^ 
grouTi  *i*veral  inches  in  diameter.  Hence,  incision  is  better  here, 
ptis  from  the  primary-  sore  is  always  infeetioiis.  The  primary" 
Hud  the  chancroidal  l>ubo  tu'c  nearly  always  more  or  less  pain- 
and  iM?n«itive,  and  this  is  used  as  a  difl'erential  point  between  the 
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soft  chancre  and  tnie  or  hard  chancre.  The  latter  does 
spread  extensively  as  soft  chnntTC  does,  does  not  suppurate,  a; 
does  not  produce  extensive  or  nuirked  ghindular  enlargement,  an( 
the  gland  or  glands  which  ilo  enlarge  are  painless  tind  non-suppu- 
rative.  Mixcil  iiifcctiun  is  frecjuent,  and  it  is  then  impossible  to  sa; 
whether  syphiUtic  infection  is  present  or  absent,  except  by  the  di 
cover>^  of  Spirocheta  pallida,  the  appearfuice  of  secondary'  s^Tiip- 
toms,  or  a  positive  Wassemiann  reaction,  im  the  activity  of  thr 
chancroidal  infet^tion  obscures  all  characteristics  of  the  s>T>hUttic 
primar}'  sore. 

Operations  for  such  conditions  as  varicocele,  hydrocele,  circuni- 
eision,  anrl  especial ly  hernia  must  not  be  undertaken  during  the 
existence  of  phage<ienic  ulcers,  for  it  is  well-nigh  impossible  to 
avoid  mfection  at  the  tune  of  operation  or  subsequently, 

Phagetlenic  ulcers  are  occasionally  so  rapid  in  their  spread  as 
deserv^e  the  title  of  gangrenous  ulcer.     In  tht^e  ulcers  anaerol 
are  recoverable,  and  are  probaljlv'  the  cause  of  most,  if  not  aj 
such  cjises,  a  fact  which  closely  allies  them  to  the  lesions  produc 
by  the  Bacillus  aerogenes  capsulatus. 

Phagedenic  ulcers  are  often  multiple,  and  are  ahnast  cert^n 
occur  in  folds  of  the  skin  or  mucous  meml>rane  w^hich  covers  the 
ulcer.  They  may  coalesce  aufl  form  an  ulcer  covering  the  whole 
region  fonnerly  occupied  Ijy  numerous  ulcers. 

Progrwrnfi. — The  prognosi8  of  phagedenic  ulcer  is  good  except 
where  the  general  condition  of  the  patient  is  so  WTet<*hed  th.nf 
healing  cannot  take  place.  Frequentiy  they  continue  to  sprenti 
for  five  or  six  weeks,  tlie  destructive  stage,  and  then  without  treat- 
ment the  surface  cleans  off,  the  dead  tissue  comes  away,  and  the 
denndeti  base  assumes  the  characteristics  of  healing  ulcer,  the  st.'ig? 
of  repair. 

Treatnumt. — The  prevention  of  phagedenic  ulcer  is  the  same  ss 
that  of  any  other  vinilent  infe(*tion.  No  wounds  are  to  be  made 
in  the  infected  region  except  under  direst  necessity,  an<l  if  tht\v 
become  necessan,^  they  shtiuld  be  sealed  up  with  collodion  or  other- 
wise until  healing  is  complete. 

When  i>hagedena  is  recognized,  the  first  step  necessary'  is  that 
the  whole  region  surrounding  the  sore  be  rendered  aseptic.    Tbe 
necrotic  surface  should  be  cleansed  and  all  product.s  removinK 
all  sinuses  recognized  and  slit  up.     Then,  uniter  general  or  Uy^ri^^^ 
anesthesia,  the  whole  ulcer  surface  must  be  thoroughly  cautr; 
as  well  as  all  raw  surfaces  made  by  incision.     If  any  pari  ljI  ' 
infection  is  left  undestroyed  recurrence  is  certain.     Delay  to  u^^ 
the  cauter>%  actual  or  potential  (nitric  acid  is  the  favorite),  rm  ^^'"^ 
usually  a  greater  sacrifice  of  tissue  than  cauterization  woidil  it. 
Every  care  is  needed  to  prevent  reinfection,     I  have  seen  it  pf»^ 
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dueed  by  contact  of  the  almost  healed  ulcers  with  infectetl  clothing 
^\dch  a  slovenly  patient  had  refnsetl  to  change.  After  cauteriza- 
tion it  h  best  to  tell  the  patient  that  the  sore  will  be  larger  for  a 
!fw  days  aiding  to  separation  of  the  eschar.      After  cauterization, 

[dress  with  an  aseptic  dressing  until  granulatioiLs  appear  and  the 
ttcbur  Is  th^ol.\^l  ofT»  Then  the  treatment  should  he  the  same 
as  that  of  healing  ulcer.  It  is  often  advisable  to  api>ly  a  wet  dres.s- 
in|,  and  an  aqueous  solution  of  nitric  acid  1  :  500  is  perhaps  the 
most  satisfactory.  On  the  other  hand,  some  phagedenic  ulcers 
rediHii'  to  heal  under  wet  dressing,  and  must  be  dressed  ^;^^th  a 
dusting-powder,  with  l>alsam  of  Peru,  or  with  a  shnple  dry  dressing. 

Rodent  or  Eating Ulcen^This  ulcer  is  an  ulcerative  epithelioma. 
The  tumor  appears  especially  on  the  exposed  surfaces  of  the  body^ 
u."<uatly  on  the  cheek,  lower  lip,  nose,  ear,  eyelids,  and  brow,  and  far 
les*  frequently  on  the  hands.  This  tumor  ulcerates  as  it  grows,  and 
a  shallow,  irregular,  or  roimd  sure  forms,  showing  no  granulation.s, 
fur  the  most  part  drj'  or  discharging  a  little  serous  or  bloody 
fluid,  and  surrounded  by  a  border  w  Inch  is  narrow  and  usually  very 
tittle  raiseiL  Occasionally  the  surrountling  Ijorder  is  nodular. 
The  uker  surface  may  be  seen  at  times  raised  aliove  the  level  of 
wmuading  epithelium  and  even  overhanging  it,  cojistituting  the 
^H'allpd  elevated  ulcer.  It  is  entirely  unhke  exuberant  ulcer. 
Tlif^  iileers  are  mdolent  and  persistent,  and  will  not  respond  to 
^y  ordinar>^  treatment  of  ulcers.  They  sometimes  heal  at  one 
[^iut,  but  show  their  true  nature  by  continuing  to  spread  at  an- 
<^tlier.  Tliey  are  usually  painless,  but  by  no  mejms  constantly  so. 
^heu  a  large  amount  of  connective  tissue  forms  in  the  base,  the 
^iirroiirwling  tegument  is  (h-awn  into  creases  and  folds  radiating 
imn  the  edges  of  the  ulcer. 

TrcaUnent  is  given  under  Epithelioma. 

Marjolin's  Ulcer.— Marjolin's  ulcer  is  an  ulcer  resulting  from 
^he  breaking  down  of  an  old  scar,  and  is  usually  epithehomatous  in 
4aracter.  If  it  is  not  epithehomatous  it  resembles  indolent  ulcer, 
''^f\  must  l>e  treated  as  such.  No  time  shoukl  be  lost,  however,  in 
''♦"tmiiining  just  whether  it  is  maligniini  or  not.  In  case  micro- 
**<^pif  examination  fails  to  prove  nialignancy,  tlie  treatment  should 
w  directed  along  the  lines  given  under  Inilolent  Ulcer. 

In  ulceration  of  any  ty]ie  the  aiiatomirally  connected  Ijniph- 
^es  may  be  found  enlarged  as  a  consec|iience  of  infection.  In 
8j)c<^ific  primary  ulcers  it  is  the  rule  to  find  such  hTuphatic  involve- 
^^^t,  which  usually  gives  no  further  concern  after  relief  from  the 
^•'-CT,  hut  oecasionally  they  demand  further  attention,  especially  if 
"^  cause  be  tubercie  luicilli. 

Ulcers  of  the  Mucous  Membrane.^ Aside  from  the  fundamen- 
W  claaaes  of  ulcer,  as  given  above,  others  are  found  affecting  the 
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mucous?  membrane  and  occiasionally  the  serous  membranes,  although 
these  latter  are  usually  more  of  pathologir  interest,  or,  if  of  surgical 
iinportanef%  their  r<Me  is  a  minor  one  fompared  with  the  more  se- 
riuus  lesions  of  which  they  represent  an  important  incident.  Ulcers 
of  the  articular  surfaces  are  thus  only  a  n^iinifestatjon  of  articular 
inflammation  or  infection »  and  those  of  tlie  larger  bloo<l-vesi*els 
represent  simply  a  phjise  in  the  advance  of  atheroma  or  arterio 
sclerosis.  Ulcers  of  the  mucous  memliraiie  are  of  sufficient  im- 
portance  to  demand  consideration.  They  are  usually  seen  in  the 
mouth,  upper  air-passages^  lar^^nx,  bladiler,  vagina,  small  intestine, 
stomach,  colon,  or  rectum.  Ulcers  nuiy  Ix*  proiluced  on  any  rau- 
cous surface  b}'  continues!  pressure  or  erusion,  as  is  seen  in  cases 
where  stones  have  remained  for  a  long  pericxl  in  the  bladder,  gall- 
bladder, or  pelvis  of  the  kidney.  With  the  exception  of  the  stom- 
ach, upper  duodenum,  and  the  rectum  the  majority  of  ulcers  of  the 
mucous  mem]>rane  are  due  to  such  erasion,  specific  infections,  or 
malignanc\'.  But  in  tlic  stomach,  and  that  portion  of  the  duo- 
demmi  closely  allied  to  it  in  function  as  well  as  |>osition,  and  in  the 
rectum  and  colon  ulceration  appears  independent  of  these  influ- 
ences. \M)en  an  ulcer  appears  in  aiiy  hollow  viscus  the  s>Tnptoms 
may  be  obscure  or  entirely  wanting,  ant!  its  presence  be  detected 
only  by  the  accidental  discovery  of  !)lood  in  the  discharges  from 
the  particular  viscus.  On  the  other  hand,  the  sAinptoms  may  he 
moderate  or  even  severe,  \^athout  being  characteristic,  and  only 
by  direct  inspection  with  endoscopic  instruments  or  by  exploration 
be  accurately  diagnosctl.  Escape  of  i)lood  from  a  hollow  vis<nis, 
even  when  aljundant,  caimot  be  taken  jus  positive  proof  that  ulcer 
exists,  especially  wlien  the  blood  appears  T;\ithout  a  corrobomtive 
symptomatology  or  history.  80,  in  certain  comiitions,  an  essen- 
tial hematuria  may  occur  or  hematuria  complicating  a  general 
disease,  such  as  malaria,  without  the  presence  of  lesions  in  the 
mucous  membrane  of  the  gi^ni to-urinary  tract,  and  melena  with  no 
<Uscovcraljle  ulcer  of  the  alimentary  tract  is  S€»en  at  times  in  obstnic- 
tioii  to  the  portal  circulation.  An  ulcer  .situated  in  any  hollow 
viscus  may  gradually  extend  in  depth  mitil  it  perforates  or  so 
weakens  the  wall  that  it  cannot  withstand  the  nece:ssar>'  intra- 
visceral  pressure.  The  outcome  in  such  cases  depends  on  the  space 
into  which  the  nipture  occurs,  and  on  the  presence  or  absence  of 
atlhesions  on  the  serous  surface,  which,  if  sufficient,  may  prevent 
escape  of  visceral  contents  or  limit  them  to  a  restricted  field  and 
render  the  accidcnit  <'(*m]iara lively  hannless. 

Gastric  and  Duodenal  Ulcer. — ^Simple  ulcer  of  the  stomach, 
known  also  as  rouoil  ulcer  of  the  stomach,  chronic  ulcer  of  the 
stomach,  or  tileuH  ex  digest  tone  ^  occurs  with  great  frqquency  (ulcer 
of  the  stonifich  was  found  in  4.4  per  cent,  of  59,000  autopsies),  and 
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depends  for  its  etiolog>^  upon  the  digestive  action  of  stooiach  secre- 
tions \ipon  the  mucoiiSi  miiscular,  and  peritoneal  layerj^  of  the  gastric 
vail  after  their  vitality  has  been  reduced  l)y  vascular  (hscvase,  a,s  ar- 
tmosrlexosis,  necrosis,  hyaline  degeneration,  and  fatty  degeneration 
of  the  intima^  by  thrombowi^,  hemorrhage  from  pai^sive  eonges- 
tion,  or  infarction.     Gastric  ulcer  also  appears  in  cases  of  ehloroj?is, 
in  which  the  alkaline  element  of  the  blood  is  subnormal  and  in 
jmtients  who  have  received  severe  burns,  regardless  of  the  part 
of  the  body  alfecte<l.    There  can  l>e  no  doubt  that  trauuiatism  and 
the  ingestion  of  substances  which,  by  their  heat  or  their  ehemic 
action,  impair  the  vitahty  of  the  mucosa  serve  as  causes  favoring 
the  destructive  action  of  the  digestive  fluids.     The  exact  value  of 
infection  a^^  a  cause  has  not  been  satisfactorily  detennined,  but  it 
geanis  certain  that  many  gastric  ulcers  occur  without  the  assist- 
ance of  bacteria,  for  the  stomach  has  the  power  of  autosterilization, 
and  the  frequent  excess  of  HCl  in  ulcer  cases  favors  this  function. 
The  sites  of  predilection  are  the  small  curvature,  the  posterior 
wall,  and  the  pyloric  end;  however,  the}'  may  occur  on  any  surface 
wliicli  comes  m  cont^ict  with  gtistric  juice.     Giistric  ulcerj^  viir>'  in 
siiejrom  a  diameter  of  |  to  3  or  4  inches,  and  in  depth  from  a  snper- 
I      ficbl  destruction  of  the  mucosa  to  complete  destruction  of  all  the 
j      <X)ati^  of  the  stomach  wall.     The  surface  of  the  ulcer  varies  with 
itii  age.    At  the  beginning  it  is  l>ro\\^  or  dirty  brown,  tuui  later 
becomes  clean  and  .smooth,  showing  the  structures  of  the  stomach 
'      t'oatfi.    The  ulcers  are,  if  deep,  terraceil  or  funnel-shaped  anfl  are 
larger  at  the  mucosa.     If  the  ulcer  is  recent  the  tissues  surround- 
iiJ^ it  are  soft,  but  when  chronic,  the  Ijase  and  edges  are  infiltrated, 
^^dmay  show  an  abundance  of  cicatricial  tissue,  which  tlraw\s  the 
surrounding  wtdl  into  various  abnonnal  shapes;  in  this  way  the 
hour-gbfls  stomach  is  produce*!.     The  ulcer  is  usually  round  or 
waL    There  may  l>e  several  and  coalescence  occurs  occasionally. 
Tlip  uJecr  may  be  situated  at  the  pylorus,  one  \\ing  Ijdng  in  the 
Momach  the  other  in  the  duodenum  (saddle  ulcer). 

The  presence  of  gastric  ulcer  may  cause  no  sjTuptoms  and 

^  rw'Ofmized  only  postmortem,  or  when  an  accident,  like  perfora- 

^tionoT  hemorrhage,  takers  place.     On  the  other  hand,  it  may  pro- 

Hghi"'t'  t^-pic  symptoms  of  pain  after  eating,  when  gastric  acidity 

^■"hi^hegt,  amelioration  by  adilitional  food,  vomiting,  tenderness, 

w^d  hemorrhage,  often  occult,  in  the  stomach  contents  or  stools, 

.The  presence  of  excessive  hydrochloric  a(*id  often  accompanies 

^Pr;  likewise  it  often  appears  in  the  absen(*e  of  ulcer;  imd  the 

'tal  iwidity  may  be  subnonnal  in  the  presence  of  ulcer.     It  is  an 

elitible  sign.     Blood  in  the  stomach  contents  is  perhaps  the  most 

wiip<jrtant  clinical  finding.     In  all  cases  of  gastric  ulcer  albumin 

should  be  found  in  the  stomach  contents;  use  lavage  at  evening; 
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allow  no  food  over  aight;  recover  the  stomach  contents  the  fol- 
loTAing  morning  Ucfore  food  or  drink  is  taken;  albumin  should  be 
present.  Examination  of  the  stools  for  blood  should  be  tlone  only 
after  elimination  of  ingested  Idood  and  hemoglobin;  purge  with 
cai^tor  oil;  aftenvard  give  no  food  which  could  contain  blood  ur 
hemoglobin  even  in  minute  quantities;  examine  st<x>ls  at  the  end 
of  twenty-four  hours.  If  blood  is  discovered,  it  is  certtun  to  have 
come  from  the  alhnentarj^  tract, 

Amde  t'?ar.— Acute  gastric  ulcers  are  much  less  frequent  than 
chronic.  They  are  usually  small.  They  may  ilevelop  rapidly"  and 
even  cause  perforation  ^vithin  a  few  days. 

Complimlions  and  Sequelce^ — The  compUeations  and  sequeUBof 
gastric  ulcer  are  grave.  Pyloric  ol>struction,  hour-glass  stomach, 
adhesions,  perforation,  iiiul  perigastric  aliscess  are  the  most  im- 
portant. C'lmcer  of  the  stomaeh  fretjuently,  if,  indeed,  not  in  the 
vast  majority  of  eases,  originates  either  in  an  ulcer  or  m  the  cica- 
trix left  hy  liealing  of  an  ulcer. 

Duodenal  Ulcer*— This  ulcer  is  closely  allied  to  gastric  ulcer; 
it  is  similar  in  \y]w  and  in  etiol(jg>\  It  is  always  situateil  in  the 
upper  part  of  the  duodenum,  that  part^  being  clasest  of  kin  to  the 
stomach,  and  is  rarely  seen  more  than  1^  or  2  inches  below  the 
pylorus.  It  is  more  frequent  in  men.  It  is  oftenest  seen  in  adult^i 
Imt  has  been  observeil  in  the  newboni.  Its  sjniptomatologj^  is 
not  so  clear  and  definite  as  that  of  gastric  ulcer.  There  is  usually  a 
histon^  of  recurrent  attacks.  Pain  and  discomfort  aft-er  eating, 
long  enough  afterward  for  digestit>n  to  be  wt*ll  mider  way.  and 
hunger  pain^  relieved  by  taking  of  food  (these  patients  frequently 
take  a  biscuit  to  bed  with  them),  tenderness,  ami  blood  in  the  stools 
are  tlie  diagnostic  sj^nptoms.  Examination  of  gastric  contents  is 
of  little  value.  Duodenal  is  much  less  frequent  than  gastric  ulcer, 
and  far  less  likely  to  Ije  followed  l)y  carcinoma.  Often  the  fii^t 
evidence  of  duo<lenal  ulcer  (in  half  the  casi^,  according  te>  Wanach) 
is  perforative  peritonitis.  Perforation  occurs  much  more  often  on 
the  anterior  than  on  the  posterior  surface. 

Treatment  of  Gastric  and  Duodenal  Ulcers. — The  treatment  of 
ga^stric  and  duwleual  u1(xts  may  lie  sul>dividecl  into  the  treatment 
of  the  ulcer  as  such  and  of  the  complications.  The  treatment  of 
ulcer  is  either  medicinal  or  surgical.  It  must  be  understood  that 
the  ulcers  camiot  lie  dealt  with  as  those  that  can  be  treated  under 
direct  vision  iimi  have  topical  remedies  applied. 

Medical  or  non-operative  treatment  is  carried  out  by  a  strict 
reghnen  of  diet  of  fluid  or  semifluid  character,  rest  in  bed,  neutrali- 
zation of  acid  secretions,  if  they  are  present  in  sufficient  quantitii'S 
to  demand  it^  withholding  the  foo<l  substances  from  which  hydro- 
chloric acid  is  derived,  particularly  sotliuni  chlorid,  and  the  ad- 
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mmistration  of  .siich  drugs  as  by  experience  have  sho^Mi  themselves 
nu)?it  efficacious.  Of  these  drugs,  nitrate  of  silver  and  htsmuth 
s\i\>mtrate  bead  the  list.  Gastrie  lavage  is  of  questionable  value 
and  is  capaltle  of  positive  hanu.  Sueh  a  reficimen  nuiy  be  followed 
faitMully  for  six  or  eight  weeks,  and,  if  marked  improvement  or 
cure  does  not  result,  surgical  treatment  should  be  done.  If,  after 
apparent  core,  recurrence  takes  place  the  case  becomes  surgical 

All  cases  of  recurreat  ulcer,  all  cases  not  responding  to  internal 
Trtatment  as  outlined  above,  all  cases  showing  evidence  of  such 
cojuplications  a.s  abuntlant  hemorrhage,  protracted  or  freciueutly 
re|»eat«l,  so  that  emaciation  and  anemia  result,  all  cases  shoT^-ing 
>a'^pi(i(>n  of  malignant  change,  all  eases  producing  obstructive 
'^ymploms  or  i^vidence  of  hoiir-ghuss  contraction,  adhesions,  or 
Moratinn  admit  of  no  quest ion^t hey  are  surgical  cases. 

The  surgical  treatment  of  gastric  antl  duodenal  ulcer  may  tieal 

directly  with  the  ulcer  by  excision,  if  its  size  and  location  athnit, 

Jmdthis  is  the  ideal  treatment.     If  tins  cannot  be  done  with  safety, 

fhe  sei'ond  best  treatment  is  tlrainage  of  the  stomach  and  shutting 

^hefood  from  its  normal  course,  so  that  it  comes  as  little  as  possible, 

'>*■  Hot  at  ail,  into  contact  with  the  ulcer  surface.     Ttiis  is  ac- 

^'*>mpfehed   by  gitstrojejunostomy  or   an   equivalent,  with   such 

additional  metisures  a>s  will  guarantee  that  tlie  artificial  opening 

•^^lalj  remain  patent,   an<i  that  the  food  shall  continue  to  pass 

through  it  rather  than  per  tnam  nuturakmi.     Furthermore,  it  is 

^T^,  where  possible,  to  infold  the  ulcer  from  the  peritoneal  sur- 

'^e,  a  protection  against  jx)s  toper  at  ive  perforation  or  hemorrhiige 

^^d  a  guarant.ee  of  early  healing. 

In  a  few  cases  of  gastroenterostomy  recurrence  of  the  ulcer 
^^«*s  plaee  at  the  new  opening  or  in  the  small  intestine,  w^hich  is 
<urcvtly  exposeil  to  the  acidulated,  peptonizing  contents  of  the 
**^itiach. 

Ulcers  of  Anus,  Rectum,  and  Sigmoid  Colon. — Ulcers  are  very 
'Sequent  in  the  terminal  portion  of  the  alimentary  tract  and  are  of 
^'lany  varieties. 

Etiology, — The  etiolog>^  of  ulcers  of  the  tenninal  segments  of  the 
'Alimentary  tract  is  itlentica!  in  nature  with  the  causes  of  ulceration 
^sewhere.     Trauma,  imperfect  circulation,  infection,  and  consti- 
tutional depravity  are  the  underlying  factors  which  result  in  ulcera- 
tion.   This  portion  of  the  alimentary  tract  is  constantly  subjected 
^o  aimtomic»  physiologic,  and  accidental  comlitions  which  favor 
^he  development  of  ulcers,  and  in  consequence  u!cers  are  found 
Wre  perhaps  with  greater  frequency  than  in  any  other  equal  areas 
L^t  the  body. 

Ulcers  of  the  anus  are  either  simple  or  specific,  and  their 
is  suggested  by  pain  or  defecation^  purulent  discharge, 
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and  frequently  by  dysuria.  They  are  difficult  to  relieve^  Dwinfc  to 
the  iie(?essaiy  fxinrtion  and  the  eoii(inual  infection.  Syphilis  and 
tuberculosis  must  always  be  eliminated. 

Treatment. — The  treatment  uf  the,se  ulcers  is  rest,  di\iUsion,  or 
incision  of  the  sphincter,  maintenance  of  soft  or  semiliquid  stools, 
cleanhness  and  the  application  of  stimulating  dressing,  such  m 
ichthyol  or  balsam  of  Peru,  tliluted  with  3  part,s  of  castor  oil, 
antl  the  application  of  silver  nitrate  or  carbohc  acid  from  time  to 

time.  If  the  two  last  dnigs  are 
used  full  strength  their  appliea- 
tiiin  should  not  he  frequent. 
In  case  of  failure  by  the  above 
course,  excision  and  immediate 
suture  should  be  done,  or  an  in- 
cision should  he  made  partially 
or  entirely  tlirough  the  external 
sphincter  ani  and  healing  from 
the  bottom  of  the  incision  en- 
couraged. 

Ulcers  of  the  rectimi  and 
si|j:moid  are  simple,  speeific,  or 
secondary-  to  constitutional  dis^- 
orders. 

The  simjile  ulcers  are  due  to 
trauma,  to  venous  stagnations 
lis  in  varicose  veins,  heniur- 
rhoids  or  portal  ol)st ruction,  or 
inHummator\^  conditions  such 
as  ri^t^ult  from  follicular  or  ca- 
tarrhal proctitis  and  from  stric- 
tures. In  the  latter  comlition 
the  ulcer,  of  course,  may  de- 
pend on  the  cause  of  the  stric* 
ture,  result  from  disinte^ation 
of  the  fibrous  tissue  or  from  an  inflammatory'  condition,  for 
which  in  its  turn  the  striettire  is  responsible. 

The  specific  ulcers  are  syphilitic  (rarely  chancroidal  or  poiuir- 
rheal),  tubercular,  diphtheric,  or  dysenteric  (amebic  or  bacillary^, 
and  occasionally  tj^phoidab  The  recognition  of  these  ulcers,  as^^ide 
from  any  characteristic  appenrance,  may  be  determined  by  the  dis- 
cover>^  of  the  causative  micro-i>rganism,  or  by  their  association 
with  other  evidences  of  the  causative  infection. 

The  ecmstitutional  conditionts  favoring  ulceration  of  the  rv^timi 
and  sigmoid  are  tliabetes  mellitus,  nephritis,  general  debility,  and 
malnutrition. 


Kg.  37, — EtjorrufKis   tubercular   nki 
giirrouiiding  the  anua. 
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Malignant  tumors  of  these  parts  frequently  degenerate,  ulcer- 
ate, and  bleed  as  in  other  parts  of  tiie  body. 

The  Symptoms  of  liedal  and  Skjfnoidal    U lexers. — The  motions 
are  abnormal.     They  contain  pu.s  or  blood  or  nmrtis,  or  an  adniLx- 
ture  of  these;  diarrhea  is  present  tuid  persists;  it  is  worse  during 
w;iking  hours,  when  the  patient  is  up;  there  are  freciuently  no  mo- 
tions over  night,  but  first  thing  on  arising  there  is  a  call  to  stool, 
the  so^alk**!  morning  diarrhea,  and  the  motion  m  not  natural  in 
appearance.     If  the  ulcers  are  not  situated  close  to  the  sphincter 
there  will,  as  a  rule,  be  httle  or  no  discomfort  bej^ond  a  heaviness 
or  dull  ache  in  the  lower  part  of  the  back,  but  when  located  at  the 
iatemal   sphincter   ulceration   causes   marked    local    and    reflex 
sv-niptoms,  and  even  remote  sj-mptoms  may  be  attrilnitable  chrectK' 
<a  this  cause;  thei^e  patients  are  nervous  and  irritable.     Ulcers  in 
the  lower  end  of  the  rectum  and  in  the  anus  often  produce  s>Tnptoms 
referable  to  the  genito-uruiar>"  apparatus, 

Trentrnent. — The  treatment  of  ulcers  of  the  rectiun  and  sigmoid 
depends  on  tlie  underlying  conihtion.  If  this  t^ondition  is  remov- 
ahle  the  ulcers  may  be  cured.  If  the  causative  condition  cannot 
be  removed  the  ulcers  are  more  difficult  to  remove  and  the  cure 
more  uncertain  in  its  p^nnanence.  In  such  hopeles-s  conditions 
as  advance<l  diabetes  and  nephritis  cure  is  often  impossible,  but 
m  tte  milder  ca^cs  there  is  mure  hope. 

The  first  ^tep  is  removal  of  the  cause  or  its  correction  as  far 

as  possible.      Second,  correction  of  the  (het  and  the  withdrawal 

rf  all  foods  that  may  irritate  the  ulcerated  area.     Highly  seasoned 

foods  are  contra-indicatetL     The  ulcers  themselves  may  be  treated 

by    direct  appHcation  through    the   speculum  or  by  injections. 

Ve.ak  solutions  of  nitrate  of  silver,  iodoform  (5  to  10  per  cent.)  in 

olive  oil,  and  20  per  cent,  aqueous  fluidextract  of  krameria  in 

water  are  among  the  most  useful.     In  ulceration  caused  by  amebic 

dysenteiy  man>^  druKs  are  favorites  with  different  authors,     Solu- 

^on^  of  quinin,  cold  water,  antiseptics,  as  formal dehyd,  1  :  tiOOO  to 

1  '"  lOpOOO,  and  sulphocarbolate  of  copper,  1  :  5000,  are  the  most 

important.     These  often  fail  to  cure,  imfl  appendicostomy  is  done 

*o  farilitate  colonic  irrigation  and  brinj;;  the  solutions  into  direct 

^>ntaet   mth  the  ulcers,     Emetin    h>|>odermically  has  recc^ntly 

i>eeii  proved  curative  in  nearly  all  cases. 

In  all  ca>i*s  of  ulceration  the  mucous  membrane  of  the  intestines 
should  be  cleansed  l>v  enema  before  administration  of  treatment. 


CHAPTER  IX 
SmUS  AND  FISTULA 

SiniLS. — Sinus  is  an  abnormal  opening  leading  from  a  t^u- 
mentary  surface  into  the  tissues,  and  is  blind  at  its  deep  ending. 
It  may  lead  from  any  surface,  but  it  never  leads  from  one  surface  to 
another. 

Fisivla. — Fistula  is  an  abnormal  opening  leading  frcmi  one 
tegumentary  surface  through  the  tissues  to  another.  It  is  apsBL  at 
each  end,  and  forms  a  communication  between  the  two  surfftoeBy 
and  allows  the  contents  foimd  on  these  surfaces  to  pass  through 
the  opening  onto  the  other  surface.  Fistula  may  connect  a  cuta- 
neous with  a  mucous  surface,  as  is  seen  in  fecal  fistula,  in  which  the 
canal  leads  from  the  gut  through  the  abdominal  wall  to  the  dm, 
or  it  may  connect  two  mucous  surfaces,  as  is  illustrated  Iqr  com- 
munication between  the  rectum  aad  the  urinary  bladder. 

The  only  exception  to  the  above  definition  is  foimd  in^SaliiZatii 
ano.  Both  sinuses  and  fistulse  pass  here  under  the  name  of  fistula. 
A  sinus  leading  from  the  skin  upward  toward  the  mucous  membrane 
of  the  gut,  but  not  perforating  it,  is  called  blind  eictemal  fistula,  and 
one  leading  from  the  anal  or  lower  rectal  lining  out  into  the  8U^ 
rounding  tissue,  but  not  through  the  skin,  is  called  blind  internal 
fistula. 

Etiology. — In  every  case  of  fistula  and  sinus  there  must  be  an 
establishing  or  creative  cause  and  a  maintaining  cause.  Sinus 
is  caused  either  by  a  wound  or  by  the  discharge  of  pathologic 
contents  which  have  accumulated  in  the  tissues,  causing  an  open- 
ing, such  as  happens  when  an  abscess  ruptures.  It  is  maintained 
by  the  continued  discharge  from  a  persistent  focus  situated  at  its 
inner  extremity.  This  focus  may  be  a  buried  suture  or  ligature 
(usually  non-absorbable,  otherwise  the  sinus  will  not  persist  long), 
a  mass  of  necrotic  or  carious  bone,  or  some  specific  infection, 
usually  tuberculous. 

If  the  discharge  is  small  in  quantity  or  variable  the  sinus  may 
close  from  time  to  time,  and  reaccumulation  causes  reopening  of 
the  abnormal  canal. 

Congenital  sinuses  are  those  resulting  from  failure  to  close 
of  certain  ducts  and  clefts  belonging  to  fetal  life.  The  foramen 
cecum  of  the  dorsal  surface  of  the  tongue  is  a  constant  example 
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of  this,  and  another,  of  not  infrequent  occmrencei  is  situated  in 
the  median  line  just  posterior  to  the  anal  outlet^  and  leads  upwarrl 
and  backward  over  ibe  dorsal  surface  of  the  eocc>^-  The^e  are 
lined  with  epithelium  and  neetl  not  concern  us  further  here  (see 
Inclusion  Cysts). 

Fistulff  are  established  by  the  production  of  a  communication 
between  two  surfaces.  The  cause  may  be  traumatic,  as  in  cases 
where  the  bladder  is  punctured  through^the  rectum,  or  where  an 
impacted  fetal  head  causes  necrosis  of  the  tissues  separating  the 
cavity  of  the  bladder  from  the  vtigina,  liy  pathologic  conditions, 
as  seen  in  adhewion  between  the  serous  surfaces  of  two  hollow  organs, 


Fig.  38, — Congenital  sinus  over  cocfj-TC  (mk  In  elusion  Cysts), 


and  the  extension  of  an  ulcer  or  a  rupture  from  one  into  the  other; 
or  by  the  rupture  of  :m  abscess  in  two  directions,  or  by  operative 
lue^ns  w^here,  by  accident  or  purposely,  such  a  communication  is 
made.  The  tnaintauunp:  cause  of  fistula  is  the  passage  of  normal 
N?cretions  and  excretions  tlirough  the  canal,  or  the  presence  of 
f'onditions,  such  as  tubercular  infection  in  the  wa!ls  of  the  canal,  or 
the  presence  of  foreipji  material  along  the  course  of  the  fistula,  and 
tiie  discharge  of  pus  and  serum  through  two  openings.  The  last- 
named  condition  is  the  equivalent  of  two  sinuses  leading  to  the 
same  point  and  communicating  with  each  other,  one  from  one  tegu- 
mentary  aurface,  the  other  from  another.     Fistula;  may  be  main- 
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tained  by  the  lumen  of  the  canal  becoming  Imed  with  epithelium 
which  extends  from  each  surface.  The  fistula  has  healed  open  and, 
instead  of  the  raw  ulcerous  surface,  there  is  normal  new-formed 
epithelial  covering.  Such  fistulse  are  permanent — r.  e.,  they  would 
not  heal  even  if  the  contents  were  no  longer  permitted  to  pa&s 
through.  This  is  the  t\T>e  of  fistula  artificiallj'  created  in  such 
operations  as  gastro-ent^rostomy  and  cholecystenterostomy.  The 
closer  the  two  surfaces  connected  by  the  fistula  are  to  each  other, 
the  more  probable  it  is  to  be  lined  with  epithelium  and  the  sooner 
the  lining  will  form. 

Pathology. — If  we  consider  that  an  ulcer  is  a  more  or  less  flat 
concave  lesion,  and  that  fistula  and  sinus  are  tubular,  there  is  no 
pathologic  distinction.  There  is  a  fibrous  tissue  base  of  new  for- 
mation surrounding  the  canal.  This  scar-tissue,  just  as  in  chronic 
ulcer,  may  interfere  with  healing,  especially  if  a  tubercular  or 
syphilitic  infection  is  present.  The  surface  of  the  lumen  may  be 
covered  with  granulation  tissue,  completely,  partially,  or  not  at 
all.  The  areas  not  covered  with  granulations  show  necrotic  tissue. 
Sinuses  present  at  times  a  pecuUar  aspect  at  their  opening  into  the 
integument  if  they  are  chronic  and  persistently  open.  The  con- 
nective tissue  contracts  aroimd  the  lumen,  and  the  granulatioiis, 
often  unhealthy  or  hypertrophic,  protrude  in  circular  form  around 
the  opening.  This  has  been  named  hen's  anus  sinus,  and  is  usually 
seen  in  sinuses  associated  with  chronic  bone  infections. 

Diagnosis. — In  the  first  place,  it  is  necessary  to  determine  the 
presence  of  fistula  or  sinus,  and  which  of  the  two  is  present.    The 
position  of  the  opening  may  of  itself  determine  which  is  present; 
on  the  other  hand,  the  position  might  point  equally  to  the  two  con- 
ditions.    If  by  passing  a  probe  into  the  canal  it  can  be  made  to 
pass  through  the  dee]^er  end  of  the  canal  on  to  a  surface  or  into  a 
nonnal  cavity,  the  question  is  settled.     But  the  devious  routi^ 
of  the  canals  often  render  it  impossible  to  follow  them  to  their 
terminus,  or  the  site  of  that  terminus  may  be  so  situated  as  to  pre- 
clude the  possibility  of  recognizing  such  a  passage,  as  would  be  ex- 
l)ected  from  a  kno\Mi  j^athologic  process  which  would  indicate 
sinus;  but  in  those  cases  where  the  opening  is  small,  and  the  normal 
cont(Hits  of  the  cavity  hard  and  too  large  to  pass,  only  such  fluids 
as  mi^ht  escape  through  the  lumen  under  normal  circumstances,  a?? 
in  diarrhea  in  the  instance  cited,  and  the  discharge  from  the  mouth 
of  the  fistulous  limien  would  appear,  and  hence  differentiation  b>^ 
this  means  is  impossible.     The  passage  of  the  contents  of  normal 
cavities  through  the  nonnal  or  abnormal  outlets  of  other  organs  i& 
positive  proof  of  fistula,  as  of  passage  of  feces  in  the  urine  or  urine^ 
by  the  rectum.     This  may  occur  in  sufficient  quantity  to  cause- 
very  distressing    s\7nptoms  \\ithout    the  surgeon  being  able  to 
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prove  it  satisfactorily.  The  opening  should  be  searched  for,  then, 
by  endoscopic  methods,  if  they  can  be  apphed;  it  is  wise,  when 
poeable,  to  detcmiiiie  the  exact  point  of  each  opening  of  a.  fistula, 
unless  the  canal  is  necessarily  so  short  that  discover}-  of  one  opening 
fixes  approximately  the  site  of  the  other.  Even  with  this,  it  may 
still  be  impossible  positively  to  diagnosticate  fistula,  and  resort 
mm^t  be  had  to  the  ver>^  simple  and  elective  injection  of  s<:»me 
harmless^  but  easily  recognized,  fluid  into  one  cavity  and  deter- 
mination of  its  pa^ssage  into  the  other  or  upon  the  surface.  Sweet 
milk,  solutions  of  potassium  pennanganate,  or  of  methylene-blue 
are  most  frequently  employed.  Such  a  method  will  determine 
positively  that  tistula  is  present,  but,  unless  observation  can  be 
made  directly  of  its  pitssage,  it  gives  no  further  information.  The 
passage  of  nonnal  contents  of  one  cavity  through  the  outlet  of 


Fig.  39.— Tubrniiljir  siniis«  ^  nf  hip.     Strau\s  show  diri^ctifm  of  Hiniiflf?. 

unoiher  may  1h*  uncertain,  and  yet  the  discover}^  in  the  second 
cmty  or  it8  outlet  of  a  i>athologi€  product  belonging  only  to  the 
lonner  gives  positive  information.  Thus,  1  was  al>le  to  ascertain 
il»'  presence  of  a  fistula  tM'tween  the  intestme  and  the  urinary' 
NmMer  of  a  young  girl  in  whom  there  was  no  proof  of  urine 
pasaiflg  into  the  rectum  or  of  feces  through  the  urethra,  but  who 
^Mcovered  a  larg(j  lumbricoid  wonn  crawling  out  of  the  meatus 
urinarius. 

Siaujies  are  usually  found  opeixing  on  accessible  surfaces  of  the 
^y«  Their  outlet  is  no  index  to  their  source  or  course  or  depth. 
The  route  may  be  ver>^  short  am!  direct  or  ver>'  long  anrl  de\dous, 
so  that  occasionally  question  will  arise  as  to  what  and  wlicre  the 
•^^^Ative  pathologj^  is.     A  complete  historj^  should  be  obtained, 
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and  such  evidence  as  scars  and  al^norinal  structures,  previoi 
operations  with  Imried  non-absorbable  sutures,  should  be  taken  in 
account.  No  a.ssurance  can  be  placed  upon  the  stoppage  of  the 
lirobe  unle^is  by  it  a  pathologic  process  or  a  foreign  body  can  l>e 
located.  Occasionally  inultiple  sinuses  are  present,  and,  by  study- 
ing the  group y  more  accurate  information  may  be  gained,  Inj^ 
tion  of  the  sinus  with  l>ismuth  paste  (Beck's)  mitil  the  cavity 
filled,  and  sul)sequent  skiagrapliy  of  the  part^  gives  most  sat 
factor>^  eviilence,  as  l>y  this  means  ttie  course  and  leni^th 
raniihcations  of  the  chaimel  as  well  as  a  certain  amount 
evidence,  positive  or  negative,  of  the  undei  lying  condition  na 
be  determinerL  So,  also,  the  nature  of  the  discharge  may  a' 
times  help  materially  in  settling  the  nature  of  the  underlying 
lesion. 

Treatment  of  Sinus  and  Fistula* — ^Unk^ss  the  pathologic  coi 
dition  underlying  sinus  can  be  relieved  or  removed  the  sinus 
incural>le.     If   by   delay   and  non-fjperative   tre^tinent   there   i? 
probability  that  the  causative  patholog>^  can  l)e  relieveti,  or  that 
the  foreign  body  will  escape  through  the  openmg,  it  is  better 
wait;  this  is  all  important  where  delay  is  not  dangerous,  but  whei 
operation  for  rarlical  cure  is  attended  with  nmch  risk.     When  OJ 
does  not  know"  the  definite  location  of  the  maintaining  cause  a 
sure  way  to  fintl  it  is  to  follow'  the  sinus,  unless  it-s  course  renders 
such  a  procedure  impossible*     When  the  lesion  is  reached  it  is 
be  dealt  with  radically,  and  treated  subsequently  by  packing  ai 
healing  by  second  intention,  or  if  possible— it  is  usually  not 
the  whole  pathologic  tissue  may  l>e  removed  in  such  a  way  as 
get  primar>^  union.     The  fibrous  tissue  and  unhealthy  surface 
the  sinus  with  the  contracted  vent  must  be  curretted  or  dissect 
away.     This  should  be  done  habitually;  it  is  imperative  if  healii 
by  first  intention  is  desiretL 

In  those  cases  w^here  delay  is  thought  advisable,  in  non-opera- 
tive cases,  and  in  all  causes  w^here  operation  w^ould  be  dangerous 
mutilating,  and  in  all  where  no  great  amount  of  diseased  tissue 
suspected,  it  is  advisable  to  inject  Beck's  bismuth  paste  into  i 
sinus,  as  many  cases  are  pemiancntly  cured  by  this  met  hod,  ]' 
ticularly  tuberculous  sinuses.     The  fact  that  a  sinus  ha*s  continu 
long,  even  though  for  years,  is  not  a  contra-indication,  for  t 
incrediljle  results  from  employment  of  this  method  demand  alnK 
that  it  be  emplo\Td  prior  to  unflertaking  operative  treatm< 
Beck*s  paste  is  miide  ac(*or(iing  to  two  formula*: 

Formula  for  skiagraphy  and  early  treatment: 

Bismuth  subnir  ratf» , *  ♦ . .     30  parta. 

VtiMctine  alb 60  paita. 

M.  et  ft,  unguf'Qtum. 


ng 
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Formula  for  late  treatment: 

Bismuth  subnitriit*' , :iO  parts. 

Vaseline  alb.  .  , 60  parts. 

Paraiiin  molliB ^ 6  parte. 

0*ra;    ... ^ .......... , 5  ports. 

M,  el  ft.  uiiguontUHK 

It  m  e\arlent  from  the  foraiulae  that  the  latter  fomis  a  harrier 
pa*?te.  Some  surgeons  prefer  to  u.se  the  first  fonuiila  for  all  eases, 
nih  apparently  good  rea^soni?,  and  some  reduce  the  quantity  of 
bismuth — bismuth  30  to  40  parts,  vaselin  100  parts— and  substi- 
tute the  .subearbonate  of  bismuth  for  the  subnitrate  reeommende*! 
by  Beck,  as  the  suliearbonate  is  less  toxic. 

When  thii>  treatment  is  contra-indicated,  and  at  what  stage  in 
the  coarse  of  the  disease  it  is  best  to  employ  it ,  are  two  important 
and  as  yet  not  thoroughly  settled  questions.     It  can  hardly  be 
ciaiiaed  that  the  method  is  eontra-indieated  m  any  case,  tmt  there 
are  necessar>*  precautions  and  mofiifieations.     If  there  is  a  large 
amount  of  purulent  thscharge,  or  if  the  patient  shows  poor  vitality', 
It  is  neee^sar}^  to  reduce  the  discharge  and  bnihi  uj^  the  general 
vitality  before  making  n  hirge  injection,  but  small  quantities  of  the 
pa-ste  may  !>e  used  with  safety^  often  witii  advantage,  and,  when 
^nprovement  is  sufficient,   larger  c|nantities  can  be  used.     The 
inost  favorable  cases  are  those  in  which  the  discharge  is  not  puru- 
lent or  but  slightly  so.     The  cases  showing  tlie  greatest  percentage 
of  failure  are  advance<l  eases  of  bone  and  joint  tuberculosis  (spon- 
dylitis and  cuxitis).     The  secretions  shouhl  l>e  sucked  from  the 
sinus  by  cupping  before  injection  is  made.     If  the  sinus  bleeils, 
Pot$tpone  the  injection  for  twenty-four  to  forty-tnght  hours. 

The  paste  must  be  warm  enough  to  be  forced  easily  through  a 

^la^^  s^-ringe.     A  catheter  of  suitable  size  is  inserted  to  the  bottom 

^^  the  sinus  and  tlie  deposit  made  through  the  catheter,  filling  the 

cavity  from  T^ithhi  outwartL     If  the  cavity  is  large  it  is  better 

^ot  to  attempt  too  large  a  dose,  but  to  employ  safe  dosage  (10  to  30 

^-^^)  and  repeat  at  a  future  sitting.     It  is  preferable  that  the  sinus 

wonlil  he  filled  with  paste,  as  will   tx^  indicated  by  complaint  of 

pain  by  the   patient,   but   an  excessive  quantity  shouhl   not  be 

attempted.     After  a  satisfactory  injection  one  may  wait  for  ten 

tcv  twenty  days  before  making  a  second,  or,  if  there  is  evidence  that 

^^  paste  has  largely  escaped,  it  may  be  repeated  in  a  few  days. 

Bier's  hyperemic  treatment  may  be  useil  with  advantage  in 
*^^*ses  where  it^  application  is  possible,  but  if  the  real  lesion  is 
tar  removed  from  the  mouth  of  the  sinus  cupping  can  he  of  little 
advantage,  and  if  the  lesion  is  not  situated  on  an  extremit}'  h\'per- 
^o*ia  cannot  be  produced  by  the  tourniquet. 
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Treatment  of  Fistula. — The  methods  of  treating  fistula  an 
very  simple,  but  their  successful  performance  is  one  of  the  most  diflS 
cult  tasks  of  the  surgeon,  often  followed  by  failure,  while  a  few 
present  hopeless  defects.  The  treatment  of  fistula  may  be  classec 
as  follows:  (1)  Direction  of  the  maintaining  cause  through  othei 
normal  or  artificial  channels.  (2)  Excision  of  the  fistulous  traci 
and  suture.  (3)  Removal  of  the  structure  from  which  the  secretioi 
enters  the  fistula.  (4)  Slitting  up  the  fistula.  (5)  Duct  trans- 
plantation. 

(1)  In  case  a  fistula  is  of  small  caliber  and  not  healed  open,  ii 
the  tissues  are  healthy,  cure  may  usually  be  accomplished  by 
prevention  of  the  passage  of  substances  through  the  opening. 
This  presupposes  that  all  obstruction  to  the  exit  of  normal  con- 
tents of  the  viscus  shall  be  removed,  and  that  no  accumulation  of 
normal  contents  be  allowed  to  distend  the  viscus,  or  that  the  same 
end  shall  be  accompanied  by  the  creation  of  an  abnormal  vent  at  a 
more  favorable  site.  If  the  fistula  has  previously  healed  open,  or  if 
a  large  amount  of  scar  tissue  surroimds  the  tract,  failure  results. 
As  an  illustration,  take  a  fistula  leading  from  the  bladder  to  the 
skin  of  the  abdomen.  When  the  urethral  obstruction,  usually 
stricture,  is  removed  and  a  self-retaining  catheter  is  introduced,  or 
when  a  perineal  cystotomy  or  external  urethrotomy  is  done  and  a 
drainage-tube  placed  in  the  bladder,  the  fistula  should  heal. 

(2)  In  other  instances  it  is  necessary  to  excise  the  fistulous  canal 
and  all  surrounding  scar  tissue  and  suture.  This  is  necesvsarj-  in  all 
ciises  of  fistula  that  heal  open.  If  there  is  no  scar  tissue,  excision 
may  be  unnecessary;  however,  the  edges  should  be  scraped  do\ni 
to  healthy  tissue.  This  method  depends  ver>'  largely  for  its  suc- 
cess upon  primary  union,  at  least  of  the  rent  in  that  viscus  from 
which  the  leakage  occurs.  If  two  communicating  surfaces  lie 
close  together  their  walls  must  be  dissected  away  from  each  other, 
so  that  they  may  be  closed  independently;  it  is  preferable,  where 
possible,  to  close  the  opening  in  one  in  a  direction  at  right  angles 
to  the  line  of  closure  in  the  other.  In  all  instances  the  dissection 
should  be  extensive  enough  to  allow  the  edges  of  the  fistula  to  be 
approximated  \vithout  tension,  as  tension  on  the  sutures  and  tying 
sutures  sufficiently  tight  to  cause  necrosis  of  the  tissue  within  their 
grasp  is  a  certain  cause  of  failure.  A  \dscus  cannot  be  permitted 
to  functionate  until  after  healing  occurs,  as  it  makes  traction  on 
sutures,  forces  contents  through  the  line  of  union,  and  carries  or 
favors  infection.  So  in  vesicovaginal  fistula  the  edges  are  fresh- 
(»ned,  the  two  walls  dissected  apart,  each  sutured  independently 
of  the  other,  and  catheterization  done  at  regular  intervals  of  a  few 
hours  or  continuously. 

(3)  In  case  the  fistula  is  so  situated  that  it  cannot  be  relieved 
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%  other  procedures,  or  the  structure  from  which  the  discharge 
fmnesis  incapable  of  further  useful  fy  net  ion,  it  may  Ijeconie  neces- 
<m  to  remove  the  structure  re,sponsil4e  fur  maintenance  of  the 
fistula.  For  example,  fistula  from  the  parotid  Rlaud  or  from  ob- 
.^truction  of  Stenson's  duct,  and  galUblatlder  fi^^tula  due  to  per- 
manent obstniction  of  the  cystic  duct,  may  reiiuire  to  be  treated 
by  excision  of  the  structure  named, 

(4)  Certain  fistula?  are  situated  so  that  they  can  be  treat^-^d 

by  slitting  the  whole  canal  open,  thus  converting  it  into  an  incised 

wound,  removal  of  all  the  diseased  tissue  as  well  as  the  cicatricial 

tis4?ue,  and  packing  the  wound  open  so  as  to  get  healing  by  second 

intention,  or,  more  exceptionally,  suturing  for  primary'  union. 

An  absolute  essential  in  this  class  of  cases  is  that  the  whole  of  the 

fistulous  tract,  with  all  ramifications,  however  minute,  shall  be 

dis<'overed  and  slit  open.     This  is  the  usual  treatment  of  the  most 

frequmt  fonn  of  fistula,  namely,  fistula  in  ano, 

(5)  In  all  cases  of  duct  fistula  the  plan  of  transplantation  of  the 
duct  may  be  done,  provided  the  duct  is  of  sufficient  length  to 
admit  of  such  a  method.  So  in  case  of  a  ureteral  fistula  the 
duct  may  be  transplant-ed  into  the  bladder  at  a  favorable  point  or 
into  the  rectum,  and  in  fistula  of  Stenson's  duct  either  the  duct 
may  W  traiLsplanted  or  a  new  duct  made  l>y  infolding  buccal  mu- 
cous membrane. 


CHAPTER  X 
ERYSIPELAS 

Erysipelas  is  an  acute  inflammation  of  the  Ijinphatic  struc- 
tures of  the  skin  and  mucous  membrane  produced  by  streptococcuji 
infection,  and  characterized  by  its  rapid  onset,  marked  constitu- 
tional symptoms,  abrupt  delimitation  of  the  inflamed  areas,  and  its 
tendency  to  recurrence. 

Etiology. — The  cause  of  erysipelas  has  been  given  imtil  recently 
as  the  Streptococcus  erj^sipelatis  of  Fehleisen.  Recent  investiga- 
tions do  not  confirm  the  older  belief  that  erysipelas  is  produced  by 
a  specific  streptococcus,  but  show  rather  that  the  disease  may  be 
produced  by  ordinary  pyogenic  streptococci,  whose  behavior  and 
virulence  var>',  and  which  may  produce  pus  or  not  according  to  their 
peptonizing  power,  which,  in  general,  does  not  equal  that  oi 
pyogenic  stiiphylococci.  Streptococci  soon  lose  their  vitality  ^^ 
cultures,  but  are  preserved  by  cold. 

Reduced    vitality,   anemia   and   exhaustive  diseases,   severe 
trauma,  and  hemorrhage  predispose  to  erysipelas.      The  univers^^ 
distribution  of  streptococci  renders  infection  easy,  and  it  is  sU^' 
prising  that  erysipelas  is  not  more  common  than  it  is.     The  fa^ 
that  an  individual  is  suffering  from  other  streptococcic  infectia^ 
or  has  erysipelas  does  not  afford  immunity,  but  seems  rather  t^ 
predispose  to  er>'sipelas. 

Atria. — Er>'sipelas  always  follows  the  introduction  of  stref^ 
tococci  through  an  atrium.     The  atrium  may  be  so  slight  as  t^ 
escape  the  notice  of  the  patient,  or  concealed  so  that  it  cannot  b^ 
easily  discovered,  whence  the  adoption  of  the  term  "idiopathic  er>^^ 
sipelas"  of  the  older  wTitcrs.     Ulcers,  wounds,  abscesses,  sinuse^ 
and  fistula^,  hang-nails,  and  fissures  all  are  favorable  atria.     Thes^ 
may  be  situated  on  the  surface  or  may  be  on  the  mucous  mem-^ 
brane,  especially  of  the  mouth  or  upper  air-passages,  a  fact  whict^ 
explains  the  so-called  idiopathic  facial  ery\sipelas.     In  erj^sipela^ 
neonatonim  the  bacteria  enter  at  the  unhealed  navel  of  the  new- 
born.    Cases  develop  at  the  site  of  puncture  of  the  skin  when  as- 
pirating infected  cavities,  as  in  synovitis  and  pleuritic  effusions. 
The  genital  tract  of  the  parturient  woman  offers  an  especially 
inviting  field  for  streptococcus  infection,  and  consequently  one  of 
the  most  fatal  tyj^es  of  puerperal  sei)sis  arises.     Although  er>'- 
sip(4as  usually  apj^ears  first  near  the  atrium,  the  inflammation  may 
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be  remote  from  it;  it  may  be  conveyed  from  a  deep  focus  through 
the  lilood  (liematogenoiis). 

Pathologic   Changes.— The    local    process    shows    the  usual 
('hanges  of  an  acute  inflanimator>^  condition.     Streptococci  are 
foimd  in  great  numbers,  especially  in  the  lyniph-spaces  and  small 
l}'mphatic  vessels  of  the  integument  and  the  subtegumputary  tis- 
sues.   They  may  so  abound  ns  actuallj^  to  block  the  I'haiuiels, 
The  bacteria  are  more  abundant  imd  more  active  in  the  borders 
of  the  inflanimation  and  are  fewer  or  entirely'  absent  in  the  older 
eeatral  area-s.     Minute  al>scesses  may  be  present  in  great  numbers. 
Diapedesis  and  exudation  are  present,  the  latter  in  great  measure 
in  the  regions   abountling  in  loose  celhdar  tix^sue.     Occasionally 
bacteria  are  found  in  surrounding  ynin  flamed  tissue,  and  rarely  are 
Twoverable  from  the  Ijlood.     In  the  phlegmonous  type,  necrosis, 
especially  of  the  connective  tissue,  may  be  extensive,  mid  pus  is 
found  with  or  without  niixeil  infection.      Blebs  ma>^  be  found 
<iver  the  inflamed   surface,  which  usually  contain  serum,  occa- 
tonally  pus.      The  hair  may  fall  from  the  follicles  due  to  separa- 
tion from  the  papillae  by  cellular  infiltration.     There  is  a  greater 
proliferation  of   coimeetive-tissue    cells  than  in   orfhnar\'   infec* 
tions. 

Ucal  Signs  and  Symptoms. — The  local  inflammation  may 
apjiear  either  before  or  subsefiuent  to  constitutional  symptoms. 
The  infltiraed  area  shows  a  Ijriglit-rcd  colter  and  rapiilly  spreads  liy 
continmty.  The  appearanc^e  is  that  of  a  violent  inflammatory 
process.  The  most  distinctive  feature  of  this  inflammation  is 
thai  it  terminates  al>ruptly;  there  is  no  shading  off"  of  the  redness 
lutfl  normal  tissue,  as  is  seen  in  ordinary'  inflammations,  Tliere 
™Jiy  be  red  streaks  over  the  larger  lymph-channels  leading  from 
the  affected  area  and  the  edges  of  the  inflamed  tissue  are  raiseil 
i^wigiitly,  but  perceptilily,  above  the  surrounding  level.  In  the 
ntral  part  the  swelling  may  lie  so  great  as  to  rentier  a  small  sur- 
luce  anemic ,  giving  it  a  whitish  or  yellowish-red  appearance.  Blebs 
*isy  form  on  the  surface  antl  occasionallv  are  numerous :  thev  nsu- 
;  contaiB  clear  senim,  but  at  times  pus.  When  they  rupture, 
iietr  surface  may  become  clr>^  and  a  thin  seal>  form.  As  tht^  in- 
flammation subsides  desquamation  takes  place,  and  now  jmti  tlien 
taL*«>p<Tia  is  observed.  After  from  two  to  five  da>'s  tlie  inflammation 
^r^^ides  at  the  point  first  affected,  but  ma>'  extend  at  the  same 
wnif^nto  the  surrounding  zones,  and  may,  before  recovery,  return 
^U)  the  site  of  the  beginning.  The  affectwl  area  is  indurated.  This 
Ktension  is  not  uniform  in  all  directions,  but  may  affect  any  ad- 
*nt  surface.  Wbcn  an  erysipelatous  infection  is  spreading  in 
-  akin  it  often  terminates  al>ruptly  at  a  ilense  portion  of  the  skin 
'  it  anatomic  lines,  along  which  the  skin  is  attached  tightly  to 
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underlying  structures.  Thus,  in  facial  erysipelas  the  tip  of  the  nose 
and  the  chin  usually  escape.  The  anatomically  related  l>nnph- 
nodes  become  more  or  less  enlarged. 

The  swelling  of  erysipelas  is  very  variable,  dependent  upon  the 
virulence  of  the  infection  and  particularly  upon  the  region  aJBFected. 
The  looser  the  subcutaneous  tissue,  the  greater  the  swelling.  It 
is  at  times  so  great  that  the  entire  outline  of  the  part  is  destroyed- 

Buming  pain  is  complained  of,  and  the  inflamed  surface  is 
sensitive  to  pressure  or  manipulation,  but  in  the  milder  cases  only 
a  slight  discomfort  may  be  felt. 

When  a  woimd  or  ulcer  that  has  been  suppurating  is  attacked 
by  erysipelas  the  discharge  is  reduced  or  ceases  entirely,  the 
surface  becomes  dry  and  of  a  glazed  appearance,  and  if  healthy 
granulations  were  present,  they  become  unhealthy  and  swollen. 
In  wounds  healing  by  first  intention  the  mechanical  bond  of  union 
is  interrupted  and  gaping  results.  At  the  beginning  of  involvement 
of  the  surroimding  skin  there  usually  appear  red  streaks,  leading 
away  from  the  margins. 

General  Sjrmptoms. — The  period  of  incubation  is  short,  and 
ranges  from  fifteen  to  sixty-one  hours,  as  determined  by  Fehleisen 
in  fruitleiss  experiments  for  therapeutic  purposes. 

Following  a  period  of  incubation  of  fifteen  to  sixty-one  hours  the 
general  symptoms  of  erysipelas  are  ushered  in  with  a  chill;  there  is 
almost  no  exception  to  this  statement.  The  temperature  rises 
always  to  a  moderate  elevation,  but  frequently  to  a  very  high  de- 
gree. Usually  ranging  from  101°  to  103°  F.,  it  occasionally  reaches 
106°  F.  The  temperature  is  remittent  in  type,  and  the  normal  line 
may  be  reached  as  the  local  inflammation  subsides  at  the  expiration 
of  a  few  days,  but  this  is  no  assurance  that  it  will  not  rise  agiun. 
Recurrence  of  the  chill  usually  signifies  invasion  of  a  new  field,  and 
is  followed  by  another  rise  of  temperature;  but  the  chill  may  re- 
cur even  daily,  without  evidence  of  extension.  These  variations 
may  recur  several  times  before  recovery.  The  pulse  runs  pan 
passu  with  the  temperature,  but,  in  asthenic  patients  and  those 
suffering  from  violent  infections,  becomes  rapid,  weak,  and  ir- 
regular, a  very  ill  omen.  Headache,  malaise,  anorexia,  and,  in  the 
severe  cases,  nausea  and  vomiting  are  present,  and  prostration  is 
out  of  proportion  to  the  local  inflammation.  Diarrhea  may  be 
present,  but  is  not  constant.  The  nervousness  and  restlessness  are 
at  times  so  marked  as  to  require  especial  consideration.  Deliriiun 
is  not  infrequent.  In  cases  terminating  fatally,  delirium  is  followed 
by  coma  and  death.  The  duration  of  an  attack  is  from  seven  tc 
fourteen  days. 

The  chart  of  erysipelas  ver>'  closely  resembles  that  of  lobai 
pneumonia.     The  initial  chill,  the  continuous  fever,  and  termina- 
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tion  by  crisis  shows  their  marked  similarity.     Either  of  them,  on 
the  other  hand,  may  terminate  by  lysis. 

The  leukot'yte  count  is  variable  and  valueless.  Poljinorpho- 
Biiclears  are  usually  slightly  increased,  more  so  if  pus  is  present, 
aDtl  et>Binophiles  are  rodueed  at  the  height  of  the  disease. 

Types  of  Erysipelas. — The  following  terms  are  de^sc^iptive  of  the 
^jpearanee  of  the  inflamed  part  and  of  the  exact  patholog;ic  stage 
reached.  They  are  not  exclusive,  for  an>^  of  them  may  be  convert(*d 
into  any  subsequent  one  in  a  fei-v  hours.  They  are  ery'sipelas 
erythematosum,  erj'sipelas  vesiculosum,  erj^sipelas  pustulosmn, 
wdcfj'sipelas  phlegmonasum.  The  former  three  affect  only  super- 
ficial structures^  but  the  phlegmonous  type  aflft^cts  superficial  and 
deep  structures,  and  behaves  as  a  violent  celluhtis,  producing  neero- 
I  as  and  suppuration  of  the  deeper  tissues,  especially  the  deep  con* 
nectivetiasue,  and  burrowing  extensively  among  the  anatomic  parts. 
Another  t>"pe  will  be  met  with  rarely,  viz.,  the  fulminating  or 
gangrenous;  gangrene  is  produced  by  the  dense  infiltration  (Kauf- 
Doann),  aided,  of  course,  by  the  toxins. 

Wandering  Erysipelas  (Er>'sipelatis  Migrans  or  Ambulans). — 
This  type  of  er>^sipelas,  by  it.s  wide  extension,  is  capable  of  con- 
tiiubg  longer  than  any  other.  It  gradually  extends  from  the  site 
of  primar}^  infection  and  along  the  surface  until,  spreading  by 
continuity,  it  has  progressed  from  one  hand  to  the  other^  or  from 
the  (a4!e  to  the  abclomen  or  thighs.  The  area  first  infected  is  usu- 
ftily  healed  long  before  the  limit  is  reached.  It  may  continue  for 
many  weeks,  hut  is  usually  produced  by  a  mild  type  of  infection 
and  does  not  produce  severe  constitutional  sT^mptoms* 

Meimtaiic  Erympelus,—Thm  tj^e  of  er>'sipelas  produces  seeoud- 

Jwy  areas  of  infection,  often  remote  from  the  primary  spot,  and  this 

^B^ithout  direct  infection  through  a  iw'w  atrium.     The  spread  is 

^Pliiquestionably  hematogenous,  and,  for  this  reason,  must  be  looked 

wpon  as  being,  if  not  more  severe,  at  least  of  more  uncertain  prog- 

1^^^.  The  only  case  of  metastatic  erTf^sipelas  I  have  seen  was  an 
pd,  feeble  patient^  who  died  four  days  subsequently  to  the  appear- 
pce  of  the  secondar>^  patches. 
Recurrent  Erympelas, — This  term  is  applicable  to  those  cases 
^hich,  having  recovered  from  an  attack,  are  prone  to  develop 
subsequent  infections  from  the  same  source^  and  may  be  attributed 
*<Mnfection  from  t^ome  lesion  wrhich  harbors  the  micro-organisms. 
^ch  lesions  are  fissures,  chronic  ulcers,  and  sinuses  or  fistulre. 
*tte  of  the  most  frequent  sources  for  this  infection  is  necrotic  and 
*'^us  bone,  whose  sinuses  constantly  discharge  their  contents  on 
^^  surface.  Even  after  the  sinus  has  lieak*d  temporarily  the  first 
deace  of  reopening  may  be  the  appearance  of  an  erj'sipelatous 
aroimd  its  mouth. 
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Hahliual  Enjdpelas. — ^This  signifies  the  continued  presence  < 
infection  about  the  body  without  a  discoverable  lesion  and  a  weB 
marked  prethsposition  toward  these  bacteria.  It  is  usually  facia 
and  may  l>e  lirought  on  by  the  slightest  provocation.  It  seen 
that  the  infection  awaits  constantly  the  letxst  abrasion  about  fa 
nose,  or  mouth,  and  will  not  fail  to  enter  the  least  scratch  or  abra- 
sion that  may  be  fomuL  It  la  more  frequent  in  alcoholics.  Such 
cases  are  not  es|)ec[uliy  favoralde  for  operative  work  in  the  6cl<l 
concerned. 

The  last   two  classes  illixstrate  well   how   little  streptoco 
are  capable  of  minimizing  their  host  against  further  invasion. 

Facial  Erysipelas. — EryKlpelas  of  the  head  usually  affects 
face.     The  scalp  and  nape  of  the  neck  are  frequently  att-acked. 


Pigr  40.^Begiiming  case  of  facial  erysipelas. 

The  atrium  of  infection  in  facial  er>'sipelas  is  frecjuently  situdt 
within  the  nose,  mouthy  or  the  accesson^  sinuses.     The  swellii^  ^\ 
often  hitense,  owinp;  to  laxitv  of  the  connective  tissue;  this    *^ 
especially  true  of  the  eyelids,  which  may  become  so  swollen  a^^  * 
close  the  palpebral  fissure,  not  only  so  that  voluntary  opening  of  t*^ 
eyes  is  hnpossible,  but  even  passive  exposure  of  the  bulb  is  diflBm' 
The  size  of  the  head  in  extensive  facial  er>^sipelas  is  markp«l^ 
increased  and  the  individual  is  often  unrecognisable.     The  tip  < 
the  nose  and  the  chin  usually  escape  the  infection.     Erysipela^s  < 
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y  face  may  he  uiiilatf*ral  or  bilateral.  Occassional ly  the  mucous 
flftciubrane  of  the  upper  air-pas^agcts  or  of  the  mouth,  phar>iax,  or 
Ian  nx  m\\  become  aJftH^-teti,  and  the  latter  are  always  of  the  gravest 
imports  for  the  intense  swelling,  w^heii  it  reaches  the  fauces,  may 
('Xtend  to  the  vocal  cords  and  r<^ult  in  a^sphyxiation  by  Cflenia  of 
tht^  glottis,  or  produce  a  ver>'  mnister  effect  on  deglutition  by  swell- 
ing t)f  the  phar>'njE;eaI  mucous  membrime. 

The  constitutional  symptoms  are,  ea^kris  paribxiSf  more  intense 
in  facial  erA^sipelas  than  in  tliat  of  other  regions,  anrl  the  mental 
q-inptoms  of  nerv^ousness,  stu|X)r,  delirium,  and  coma  are  found  in 


Fig,  4K — Sarnr  juh  Fi^j.   iU,  suU^  vh  \v,  slHivving  blebs  in  ear. 


^  higher  percentage  of  these  ca-ses.     Cerebral  complications  are 
•^^t^ise  more  likely  to  develop  in  the  facial  tv'pe. 

Erysif}€la8  Ntonatontfth — In  the  newborn  the  infection  must 

Wn  entrance  before  complete  cicatrization  of  the  naveb  which 

•erves  flifi  an  atrium.     Since  the  inauguration  of  antisepsis  imd 

**^is  in  obstetric  practice  the  occurrence  of  this  fata!  tjpe,  as 

^^W  i\8  of  the  remaining  typaSj  has  i»een  ver>^  materially  re*luced, 

wi<l  many  physicians  of  extensive  experience  have  never  seen  a  case, 

EO'^ipc'las  neonatorum  is  frtHfuently  coincident  v^ith  puerperal 

^*1^is  in  the  mother.     It  occasionally  assumes  a  phlegmonous  or 

pWgrenoufi  form  in  the  advanced  stages,     Arteritii*  and  phlebitis 
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are  frequently  associated,  and  extension  along  the  veins  may  lead 
to  infection  of  the  liver.  The  peritoneum  and  pleura  also  may  be- 
come inflamed.  Death  usually  occurs  at  the  expiration  of  a  week  or 
ten  days. 

Epidemic  Erysipelas. — No  recent  outbreaks  of  epidemic  ery- 
sipelas have  occurred.  The  last  epidemic  in  the  United  States! 
was  in  1842  and  was  of  the  most  malignant  nature.  O'w^g  to  theJ 
frequent  involvt*ment  of  the  ton^e  the  disease  was  named  "black J 
tongue.*'  There  had  been  several  epidemics  in  the  various  coun-j 
tries  of  Eurppe  during  the  preceding  century.  Epidemic  er>*sipclaj| 
is  more  severe  than  sporadic  cases. 

Complicatioiis. — While  they  do  not  occur  with  great  frequencyi 
there  are  several  possible  complications,  and  they  are  oft^n  in- 
finitely more  serious  than  the  disease  itself. 

Septicerma. — Septicemia,  in  it^?  most  typic  and  virulent  fornii , 
may  arise  as  a  complication  of  even  a  mild  ease  of  erysipelniS,! 
though  it  is  more  likely  to  come  in  the  severe  cases.     With  it  comw! 
an  increase  in  the  severity  of  the  symptoms  and  the  hopelessness  of  1 
prognosis.    Streptococci  are  not  recoverable  from  blood  of  the  usual 
case  of  er>^sipelas,  but  in  septicemia  thej^  may  be;  but,  whether 
recoverable  or  not,  the  pathologic  findings  show  abundant  e\idence 
that  hematogenous  distribution  of  the  bacteria  has  taken  place. 

Etuiocarditis  ami  Nephritis,— 'EYen  when  sufficient  niiml>ers  trf* 
bacteria  have  not  entered  the  blood  to  establish  a  true  septicemia, 
enough  are  often  conveyed  thus  to  inaugurate  inflammatory'  lesions 
of  the  heart,  of  which  endocarditis  heads  the  list  in  frequency. 
Again,  the  lodgment  of  bacteria  in  the  kiilneys  durmg  the  efforts! 
of  the  latter  to  eliminate  them  from  the  general  circulation  may] 
result  in  a  more  or  less  intense  nephritis.     This  does  not  prove  that] 
septicemia  has  complicated  the   case,  for,   as  has   been  shoi*ii| 
elsewhere,  there  are  all  degrees  of  bacteremia  in  localized  infections, 
and  only  after  a  certain  dosage  ha*s  been  reached  can  septicemia  be  I 
established.     This  compli(*ation  calls  for  most  attentive  supervisioa  J 
subsequent  to  recover>^ 

Pneumonia. — Streptococcus  pneumonia,  possible  in  any  ca-^el 
of  enr^sipelas,  more  probable  when  a  large  hematic  infection  is  I 
present,  givc^  evidence  of  pulmonary  involvement^  and,  wliile  the  I 
signs  may  be  confined  more  or  less  to  definite  area^s,  one  is  more' 
likely  to  find  both  lungs  universally  affected.  The  usuafly  tyT^ic 
picture  of  lobar  pneumonia  is  wanting,  and  the  general  and  local 
condition  is  more  like  catarrhal  [ineumonia. 

Meningitis. — Tliis  complication  is  occasionally   met   wMh  in 
infections  of  the  head,  face,  neck,  and  mucous  meml^rane  of  the^ 
mouth,  throat,  and  nose.     It  is  due  to  extension  along  the  Ijm- 
phatics  or  veins  to  the  meninges* 
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PhMntis  and  Tkrombos^is. — These  complieations  may  occur  at 
ioy  point,  but  they  are  more  hkely  in  erj'sipelas  of  the  lower  ex- 
tremities, chie  probably  to  the  relatively  poor  circulation  of  the 
mperficial  vems  of  these  parts*  Extension  through  the  emissar>^ 
veins  to  the  cerebrd  sinuses  may  occur  in  erysipelas  of  the  head 
face-  It  is  not  even  necessar>^  to  Diention  the  gravity  of  such  a 
«)tnplication. 

Lifmphan{pti8  and  Lymphadenitis. — The  unique  feature  of  ery- 
sipelas is  its  affection  of  the  superficial  l>Tiiph-ypace.s  and  vessels. 
it  is  only  a  ?Jtep  further  to  intlanunation  of  the  large  l>inph-ehan- 
oels.  This  often  hap^Dens,  and  it  is  the  rule  to  find  enlarfrement  of 
the  Ijinph-nodes  receiving  drainage  through  the  affected  field. 
These  CM*ca.sionally  suppurate  and  demand  treatment  accordingly. 
They  usually  subside  without  suppuration  when  the  local  condition 
i>  rdieved. 

SequeUe. — Attention  is  directed  to  two  rare  sequelse  of  erysipes 
Us.  The  first  is  elepluintiiisis.  This  condition  follows  only  after 
repeated  attacks.  It  is  seen  in  the  face,  giving  it  a  mask-like  ajv 
pearaace,  and  is  sometimes  seen  in  the  lower  thigh  in  eases  of  ulcer 
of  the  leg. 

The  second  sequela  is  blmdness.  This  follows  facial  erj^sipelas 
Mid  is,  fortunately,  venr'  rare.  It  occurs  in  one  of  two  ways: 
Srst,  by  "a  trophic  degeneration  of  the  optic  papilla/'  or,  second, 
"liy  panophthalmitis  with  suppuration  and  destruetion  of  the  eye 
iteelf"  (Foster).  In  other  words,  it  is  a  phlegmonous  inflammation 
of  the  eyeball  and  possibly  of  the  other  orbital  contents. 

Diagnosis. — There  is  little  possibility  of  mistaking  er^^sipelas 
when  it  appears  with  its  tjpic  features.  The  redness,  induration, 
ele\*ation,  abrupt  borders,  and  constitutional  H\Tnptonis  of  initial 
cWlIt  followed  by  fever,  make  a  picture  not  seen  in  otlier  diseases. 
The  chart  alone  would  lead  one  to  think  of  lobar  pneumonia,  but 
Ite  distinction  is  cleared  by  physical  signs.  The  occurrence  of 
chill  and  fever  in  a  patient  who  has  had  a  recent  wtmnd  should  lead 
^  a  thorough  investigation  at  once.  The  claim  is  made  that  a 
P&thogEomonic  evidence  of  erj^sipelas  is  failure  of  the  temperature 
^  drop  on  the  morning  of  the  second  day  below  what  it  registercnl 
^^i"i  the  evening  of  the  first.  Ordinary  inflammator}^  processes 
'Evolving  the  skin  and  underlying  tissues  are  not  essentially  tjinph- 
^tis.  When  suppuration  appears  it  is  probable  that  erysipelas 
•*  not  the  cause.  Er>^themata,  both  septic  and  non-septic,  protluce 
rwlness,  hut  the  other  characteristic  signs  are  wanting.  The 
•ephemeral  nature  of  many  er^'themata  is  important  negative  evi- 
tknce, 

Prognosis. — The  outcome  of  erj^sipelas  is  usually  favorable,  but 
^here  it  occurs   in  the  very  young  or  the  very  old  and  feeble 
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it  is  much  more  grave.     There  is  a  special  danger  when  it  afferta] 
parturient  women,  as  sepsis  will  rarely  be  avoided.     CompUcatioE 
with  pueunionia,  septicemia,  and  thrombosis  of  cerebral  sini] 
renilers  tlie  pro^nosi^  excee*lingly  grave. 

Treatment. — The  treatment  of  er}sipela.s  is  prophylactic  and^ 
curative,  tlie  latter  being  sulxlividtHl  into  local  and  general. 

Prophylaxis, — Asepsis  is  the  litiliitual  means  used  to  prevent 
erysipelas,  but  unperfection  of  technie  renders  it  obligatory  to 
isolate  every  case  of  erysipelas  iis  soon  as  tlie  contlition  is  sus- 
pect«l,  and  to  allow  no  one  to  come  in  contact  uith  other  surgical 
or  obstetric  cases  wliile  attending  upon  er>^siiielas.  There  should 
not  only  be  isolation,  but  no  tiling  should  he  allowed  to  pass  from 
the  patient  to  the  kitchen  or  other  departments  of  the  hospit-al 
without  sterilization.  The  physician  wlio  is  conipelled  to  dress  the- 
case  should  be  excuseii  from  contact  with  any  patient  to  wdjom  the 
infection  may  be  transmitted.  It  is  better  that  all  dressing  be 
made  by  an  assistant  or  nurse,  or  that  the  case  be  tume<l  over  to 
some  young  [)iiysician  wh<)  can  attend  it  without  grcM  daiiger, 
Ofjstetrics  and  surgery  nmst  not  be  done  by  the  attendant.  The 
nurse  ami  attendant  sliouLl  take  care  that  no  wounds  are  present 
on  their  person  during  attendance.  If  the  physician  in  charge  h  go 
situated  that  he  t*annot  escape  a  case  of  er>^sipeljis;  antl  must  con- 
tinue witli  his  practice,  tlie  best  he  can  do  is  to  robe  himself  and 
wear  rul>ber  gloves  during  the  ilressing,  and  it  would  he  lietter  for 
liiiu  to  change  his  clothes  out  and  out.  After  recover>\  the  patient, 
all  attendants,  and  the  room  with  its  contents  must  be  st-eriliz<nl 
and  all  clothing  changed;  in  all  cases  of  erysipelas  in  hospitals  no 
orderly  or  nurse  sliouhl  be  pemiittcil  to  renrler  service  to  the 
patient  unless  they  can  be  made  clearly  and  intelligently  to  under- 
stand the  danger  and  the  restriction. 

Locnl  Treatment. — Numerous  remedies  and  procedures  have 
lieen  employ cil  locally  in  the  treatment  of  e^\^sipela8,  most  of  them 
perhai>s  of  mechocre  value  when  one  consitlers  that  the  diftease 
itself  is  limited,  and  many  of  them  are  highly  praised  for  their 
signal  curative  properties.  There  is  no  specific  and  nothing  even 
approximating  it. 

It  is  liest  in  cases  of  er>'sipehxs  affecting  n  hairy  surface  to  cut 
the  hair  short.  Shaving  is  unnecessary.  The  longer  and  thicker 
the  hair,  the  more  necessary'  it  is  to  cut  it,  for  it  senses  as  an 
obstacle  to  local  applicatioiLs. 

Perhaps  the  most  satisfactory  local  application  is  ichthyol. 
It  is  user!  in  the  form  of  an  ointment  ^ith  vaselin  or,  preferably, 
lanolin  as  the  mcnstriuim.  and  is  made  in  strengths  varying 
from  10  to  50  per  cent.  The  50  per  cent,  ichthyol  ointment  in 
lanolin  is  probably  the  l>est  treatment  so  far  discovered*    The  skin 
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should  be  washed  with  a  non-irritating  soap  and  warm  water  and 
<lrini  before  applying  the  ointment  on  gauze  mats.  The  ointment 
fhiM  lie  api>Ued  at  lea^t  twice  in  eai?h  twenty-four  hours,  anii 
should  nat  simpl}'  eover  the  inf!am<*d  spiyi,  l>nt  must  cover  a  sur- 
rouiHling  margin  of  2  to  4  f.c.  It  is  supertiuous  to  state  that  this 
treatment  is  not  apph(*able  to  erysipehks  of  the  mouth  and  air- 
pa^isage^.  Biehlorid  of  mercury,  in  solution  1  :  10(K),  is  perhaps  the 
most  popular  treatment.  Compresses  saturated  in  this  solution 
m  applied  and  moisteneil  at  inten^ais  of  three  to  six  hours  as 
fvaporatinn  takes  plaee.  C'arbolie  aeicL  in  1  to  5  per  cent,  solu- 
tion, is  eniployefl  in  the  same  way,  with  verj^  satisfactory^  results, 
hi  the  increase  in  strength  b>^  evaporation  of  the  solution  on  the 
ciimpTvsses,  and  the  tendency  to  produce  gangrene  when  applied 
r'fmtinuoUHly,  must  not  be  forgotten.  If  carbolic  acid  is  used  it 
H  «ifpr  to  change  compresses  each  time  rather  than  to  pour  the 
Kflution  on. 

Tincture  of  iotlm  has  been  extolleti  by  some;  the  writer  has 
lia'l  nu  experience  with  it.  Besides  being  an  antiseptic  it  has  the 
additional  advantage  of  counter  irritation. 

Be,>^ides  local  surface  application,  carbolic  acid  or  biehlorid  of 
iijitnuy^  solutions  have  been  injected  into  the  skin  just  at  the 
ppripher>^  of  the  inflamed  spot,  with  the  hope  of  checking  the  ad- 
vtuico  of  the  hifection.  Similarly,  the  surface  has  been  encircled 
ftt  the  margin  or  slightly  away  from  it  on  the  healthy  skin  with 
huuir  caustic;  encircling  eompre^sses  have  been  applied  to  occlude 
the  lymphatic  spaces,  and  incision  through  the  skin  has  been  done 
^0  interrupt  the  continuity  i>f  the  spaces  and  allow  granulations  to 
'It'vrlop  before  the  infection  reaches  the  line  of  incision.  None  of 
th^  treatments  are  widely  employed  and  they  eanjiot  be  recom- 
cipnded  a.s  Ijeing  of  especial  service. 

The  constant  employment  of  a  saturated  solution  of  Epsom  salts 
'ii  water  has  been  experimented  with,  t^ut  the  number  of  cases  is  too 
^mall  to  justify  an  opinion*  If  suppuration  or  gangrene  occurs  it  is 
^yljjeet  to  the  same  rule  here  as  under  ordinar>^  circumstances. 

fnagrauch  Jis  erysipelas  is  an  infective  inflammatory  process,  it 
^  very  justly  doubted  by  many  if  any  of  the  altove-mentioned 
'ii»'thods  are  of  value,  and  certain  that  some  of  them  may  do  harm, 
Hthpf  from  toxicity  or  from  local  irritation  and  tlie  production  of 
*^^ma^  as  happens  from  the  con.stant  employment  of  aqueous 
^>iution8.  Hence,  the  same  local  remeities  are  recoumiendcd  as  if 
^^5^- part  were  ijd"ected  with  other  bacteria,  for  example,  staphylo- 
<^wci  instead  of  streptococci.  Rest,  elevation,  the  application  of 
^iootbing  lotions  or  ointments  for  the  control  of  pain,  and  the  em- 
fc>Tiicnt  of  Bier's  hyperemia;  and,  when  the  swelling  is  inten'^e  anil 
imminent,  the  emplojTnent  of  incision  or  punctures;  cold 
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applications  should  not  be  made;  they  increase  the  danger  of 
necrosis.  No  question  can  be  raised  that,  with  our  present 
understanding  of  the  eliologj^  patholog>%  and  treatment  of  inflani- 
mation  in  general,  the  almve  is  the  rational  course  to  pursue. 

Constitutional  TreatnienL^MeihQSLments  taken  internally  are 
just  as  worthless  tis  those  locally  apphed  in  the  treatment  of  en'- 
sipelas,  and  the  whole  internal  treatment  may  be  summetl  up  in  the 
time-bonoreil  statement^  ''meet  the  indications/*  The  important 
items  are  the  perfect  hygiene  of  the  room,  fresh  air  in  abundance, 
pure  water,  careful  nursing^  and  nutritious  and  stimulating  food. 
The  condition  of  the  heart  must  be  continuously  and  frequenth' 
observ^ed,  and  signs  of  cardiac  weakne^  or  of  reduced  lilcMxi- 
pressure  must  be  met  promptly.  Iron  in  large  doses,  frecjuently 
repeated,  has  long  had  great  reputation  in  the  treatment  of  this 
condition,  and  once  was  considereil  almost  a  specific.  It  is  not;  so 
whatever  l>eneht  occurs  by  its  use  depends  upon  it.s  tonic  action. 
Ehmination  of  the  poisons  l>y  natural  channels  is  the  greatest  hope 
for  benefit  in  internal  treatment,  and  water  in  abundance,  with  as 
much  assistance  as  the  moderate  use  of  laxatives  offers,  is  the  best 
remedy. 

Serum  TreatmenL — This  has  proved  so  far  unsuccessful,  and, 
while  its  use  may  do  no  liann^  it  cimnot  at  present  be  accepted  as 
influencing  the  prognosis  sufficiently  to  justify  its  administration. 
A  priori,  if  we  understand  that  erysipelas  may  he  produced  by  any 
one  of  a  vast  number  of  streptococci,  and  that  immunity  against 
one  obtains  for  that  one  and  no  other,  and  that  it  is  impossible  to 
recognize  the  strain  in  a  specific  instance,  it  is  easy  to  see  that, 
while  a  marvelous  cure  might  be  effected,  the  majoritj^  woukl  not 
be  benefited. 

Curative  Action  of  Erysipelas. — The  occasional  recover}-  of  a 
tedious  or  hopeless  pathobgic  condition  led  the  profession  to  hope 
that  a  great  therapeutic  agent  was  to  be  foimd  in  er>'sip>elas  in* 
fections.  Clumma,  malignant  tumors,  especially  sarcomata,  antl 
tuberculous  ulcers  have  been  kno^^^l  to  hea!  permanently  after 
being  infected  with  er>^sipelas,  E.xperiments  were  made  by  actu- 
ally  inoculating  other  patients,  which  proved  more  difficult  thim 
had  been  suspecteiL  Several  patients  died  of  erj^sipelas  and  few 
recovered  from  their  original  disetise.  The  hope  was  not  sustainofl. 
Afterw^ard  Coley's  fluid  was  usefl,  and  is  at  present  used  in  the 
treatment  of  inoperable  sarcomata.  A  verj'  small  percentage  of 
cures  have  followett  its  use,  and  no  deaths  from  the  fluid  have  been 
reported.  It  gives  the  benefit,  if  there  be  any,  without  the  danger 
of  a  vital  infection,  but  it  does  not  in  any  way  replace  the  need  for 
sui^eiy^  in  these  cases. 
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TETANUS,  LOCKJAW 

TET.iNtJs  is  a  specific  cUseai^e  produced  b>'  the  bacillus  of  tet- 
anus of  Nicolaier,  and  is  characterized  l>y  tonic  spasms. 

Etiology-— The  bacillus  of  tetanus  is  a  spore-jiroilucing  anae- 
rolie.  The  spore  forms  in  the  end  of  the  bacillus  mid  gives  it  the 
^'liaracteristic  drum-stick  appearance.  Great  numbers  of  the 
Wteria,  perhaps  the  majority  in  a  given  field,  do  not  show  the 
pr*?seiice  of  six>res.  The  Itacillus  is  a  native  of  the  soil,  and  is 
liaWtuatly  found  in  the  aiimentar>^  tract  of  the  horse.  It^  there- 
forp,  appears  with  gj-f^aX  frecpiency  about  stables  and  in  gardens  and 
frills  where  stable  manure  is  used  as  a  fertilizer.  The  bacilli  also 
apjiear  in  great  numbers  in  soil  where  refuse  from  the  kitchen  is 
thrown,  anfl  in  dust,  especially  street  dust.  In  the  tropics  the 
riuinber  of  Imeteria  seems  not  only  to  be  greater,  but  they  are  more 
^imlent,  as  a  far  greater  percentage  of  the  total  mortality  is  due  to 
tetanus  there  than  in  higher  latitutes,  while  a  smaller  percentage 
of  recoveries  occurs.  Tetanus  bacilli  are  oecasionally  found  in 
vaccine  virus,  antl  several  ciLses  have  been  reporttnl  from  the  use  of 
such  virus.     The  metliod  of  preparation  of  the  virus  make^  the 

Land  for  careful  technic  especially  nece^arj',  owing  to  the 

^iXud  association  of  the  bacteria  with  dust,  manure,  and  hay 

whith  has  been  cured  on  the  soil.     Furthermore,  several  ciises  of 

stoperative  tetanus  have  been  traced  directly  to  an  infected 
^tgut  which  had  not  been  freed  by  adequate  sterilization  from 

bacteria  it  held,  coming  as  it  does  from  the  alimentary'  tract  of 

sbeep  or  other  animals. 

The  fact  that  tetanus  bacilli  are  anaerobes  exfilahis  the  relative 
i^iuency  of  the  disease,  as  it  is  incredible  that  no  more  wounds 
'ould  be  contaminated  from  this  source.  The  usual  t>'pe  of 
'oimd  causing  tetanus  is  the  punctured  wound,  less  frequently 
^utiisfMl  wounds  and  abrasioiLS.  Injur>'  to  the  tissues  and  the 
u^iplantation  of  the  bacteria  into  the  tissues,  so  that  ox>^gen  cannot 
nil r  in  contact  with  them,  are  the  two  essentials.  General  resist- 
ff  d  the  patient  seems  to  play  an  important  part  in  the  etiology, 
^  ih  individuals  usually  affected  are  the  healthy^  robust  ones; 
wey  who  are  most  liable  to  injur}^  There  are  fewer  cases  in  the 
oWtlimi  in  the  young,  apparently  for  the  same  reavson.  Suppura- 
te wounds  seem  more  likely  to  cause  tetanus,  doubtless  because 
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of  the  aerobic  bacteria  constituting  the  mixed  infection.    The 
destrnction  of  oxygen  by  pyogenic  bacteria  rentiers  the  tissuef?  morel 
anaerobic.     The  bacilli  are  said  to  be  more  virulent  in  mixed  infec-  J 
tion  especially  with  saprophytes.     Similarly,  in  contused  woun<l»j 
the  interference  ^ith  normal  circulation  accomplishes  the  same  end. 
It  is  not  necessary  that  the  wound  should  be  large  or  deep;  the! 
extent  of  the  mjury  bears  no  relation  to  tht^  intensity  of  the  disease,] 
Superficial  wounds  and  even  abra,sions  and  scratches,  as  well  ai| 
hang-nails,  are  rarely  atria  for  infection;  these  atria  probably  aduii^ 
the  germs  into  the  lymphatics,  and  their  lodgment  in  the  node 
affords  a  satisfactory  field  for  tlevelopment.     Oeca^ionaJly  tetanii 
devekjps  in  cases  of  smiple  fracture  or  contusion,  explainable  onlj 
on  the  ground  of  hematogenous  infection.     The  so-called  iiUopathia 
cases  are  due  to  small  wounds  which  have  escaped  ol)servation 
been  forgotten,  or  to  wounds  of  the  alimentary  tract  infected  hf 
ingested  liacteria.     The  presence  of  pyogenic  infection  or  even  of  j 
inflammation  of  the  woiind  is  not  essential,  as  has  been  abundantly 
proved  by  the  development  of  tetanus  in  wounds  healing  pr\ 
prima7n  before  the  onset  of  s>Tiiptoms.     I  saw  a  fatal  case  of  tetany 
recently  in  a  man  who  receive*!  a  slight  abrasion,  y^  inch  in  diaiu-j 
eter,  while  repairing  a  trace  chain. 

The  wounds  from  which  tetanus  develops  are,  in  the  va 
majority  of  cases,  wounds  of  the  extremities,  usually  the  hand  or  tlM 
foot  for  obvious  reasons.  They  are  more  frequently  wouude 
and  more  frequently  come  in  contact  with  the  bacteria.  Tba 
feet  of  those  who  wear  worn-out  shoes  are  especially  susceptihleJ 
Bullet  wounds  are  especially  favorable  for  tetanus  infection,  andj 
if  histor>"  can  be  trusted,  are  more  likely  to  become  infected  whe 
wounded  soldiers  are  compelled  to  he  for  hours  on  the  ground  aft^ 
a  rain. 

The  most  common  agent  inflicting  tetanus  wounds  is  the 
nail,  of  which  the  laity  are  so  much  afraid.  The  fact  that  the  nail  i 
rusty  is  immaterial,  l>ut  that  it  should,  after  rusting  or  while  rtisti 
ing,  become  contaminated  with  tetanus  bacilli,  and^  when  con 
taminated,  is  sure  to  deposit  them  wthin  the  tissue^?,  is  the  essen 
tial  feature.  Rust  is  mmecessary  to  this  end.  The  effect 
injecting  contaminated  earth  into  wounds  has  long  been  known 
even  to  barbarians,  some  of  whom  poisoned  their  arrows  in  this 
way*  Woumls  inflicted  by  explosives  or  toy  pistols  and  similar 
playthings  are  especially  likely  to  produce  tetanus,  iis  the  Fourth  of 
July  sacrifices  in  the  United  States  have  long  attested.  They 
produce  the  right  kind  of  w^ounds  and  carry  their  own  tetanus 
bacilli,  contained  in  the  earth  use<l  in  their  manufactiu"e. 

Pathology* — ^The  bacteria  of  tetanus  are  found  in  small  num- 
bers in  the  region  of  the  wound,  and  until  recently  were  thought  to 


Fig<  42. — Case  of  tetanus  n^covmnK.     Note  the  extent  to  which  mouth  ran  be 
of>ene<l*  and  the  woimded  finger  wbich  served  as  an  alriuiu, 

the  peripheral,  nerve  structures,  while  others  report  their  inability 
to  fold  them.  The  real  change  exi^lanutory  of  the  sjTuptoms  is  a 
chemic  combination  between  the  toxin  tetanospa^smin  ami  the 
nervcMsenters;  the  gross  changes  are  probalily  only  ineidentaL 
Besides  tetanospasmin  the  baciOus  proflueps  also  tetanolysin. 

Symptoms. — Tiie  period  of  incubation  of  tetanus  varies  widely, 
from  one  day  to  several  weeks.    The  majority  of  cases  develop 
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of  the  aerobic  bacteria  constituting  the  mixed  infection.  The 
dDstnietion  of  oxygen  l>y  pyogenic  bacteria  rentiers  the  tis^uej?  more 
anaerobic.  The  baciUi  are  said  to  be  more  virulent  in  mixed  infec- 
tion especially  with  saprophytes.  Similarly,  in  contused  wounds 
the  interference  v\ith  normal  circulation  accomplishes  the  same  end. 
It  is  not  necessary  that  the  wound  should  be  large  or  deep;  the 
extent  of  the  injury  bears  no  relation  to  the  intensity  of  the  disease. 
Superficial  %vounds  and  even  abrasions  and  scratches,  as  well  as 
hang-nails,  are  rarely  atria  for  infection;  these  atria  probably  admit 
the  germs  into  the  Ijinphatics,  and  their  lodgment  in  the  node 
affords  a  satisfactory  field  for  development.  Oecayionally  tetanu 
develops  in  cases  of  simple  fracture  or  contusion,  explainable  onlj! 
on  the  ground  of  hematogenous  infection.  The  so-called  idiopatlufl 
cases  are  due  to  small  w^ounds  which  have  escaped  observ^ation 
been  forgotten,  or  to  wounds  of  the  alimentan,^  tract  infected  bj 
ingested  Iiacteria.  The  presentee  of  pyofjenic  infection  or  even  of  i 
infiammation  of  tlie  womid  is  not  essential,  as  has  been  abundant Ij 
proved  by  the  development  of  tetanus  in  wounds  healing 
prima?7i  before  the  onset  of  sjniiptoms.  I  saw  a  fatal  case  of  tetanu 
recently  in  a  man  whoreceiveil  u  slight  abrasion,  yV  inch  in  diiUH''] 
eter,  while  repairing  a  trace  chain. 

The  wounds  from   which   tetanus  develops  are,   in  the  xi 
majority  of  cases,  wounds  of  the  extremities,  usually  the  hand  or  the 
foot  for  ob\dous  reasons.    They  are  more  frequently  woimde<l,| 
and  more  frequently  ct)me  in  contact  with  the  bacteria.     The 
feet  of  those  who  wear  worn-out  shoes  are  e^eeially  susceptibl(v| 
Bullet  wounds  are  especially  favorable  for  tetanus  infection^  aid 
if  histor>^  can  he  trusted,  are  more  likely  to  become  infected  whe 
woumled  soldiers  are  compelleil  to  lie  for  hours  on  the  ground  aft 
a  rain. 

The  most  common  agent  inflicting  tetanus  wounds  is  the  rust; 
nail,  of  which  the  laity  are  so  much  afraid.  The  fact  that  the  nail  14 
rusty  is  inunateriab  but  that  it  shoukb  after  rusting  or  while  rua 
ing,  become  contaminated  with  tetanus  bacilli,  and,  when 
taminated,  is  sure  to  tleposit  thcnn  within  the  tissues,  is  the  ess« 
tiiU  feature.  Rust  is  unnecessary  to  this  end.  The  efTei't  t« 
injecting  contaminate<l  earth  into  w^ounds  has  long  been  known 
even  to  barbarians,  some  of  whom  poisoned  their  arrows  in  this 
way.  Wounds  inOicte<l  by  explosives  or  toy  pistols  and  similar 
pla>'things  are  especially  likely  to  produce  tetanus,  as  the  Fourth  of 
July  sacrifices  in  the  United  States  have  long  attested.  They 
produce  the  right  kind  of  wounds  and  carrj'  their  own  tetanus 
bacilli,  contained  in  the  earth  used  in  their  manufacture. 

Pathology. — Tlie  bacteria  of  tetanus  are  found  in  small  num- 
bers in  the  region  of  the  wound,  and  until  recently  were  thought  to 


Fl^  42. — Case  of  t^anus  rncovejinjE.     Xoto  the  extent  to  which  mouth  can  be 
opened,  and  the  wounded  finger  whic^h  t^nitl  as  mi  atriiirn. 

the  peripheral^  nerve  stnictures,  while  others  report  their  inability 
to  find  them.  The  real  change  explaniitor>^  of  the  sjTnptonifi  is  a 
chemic  combination  between  the  toxin  tetanospftsniin  and  the 
nerve-centers;  the  gross  changes  are  probably  only  incidental. 
Besides  tetanospa^smin  the  bacillus  produces  also  tetanolysin. 

Symptoms. — The  period  of  incubation  of  tetanus  varies  wiilely, 
from  one  day  to  several  weeks.     The  majority  of  cases  develop 
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of  the  aerobic  bacteria  constituting  the  mixed  infection.  The 
destruction  of  ox>^gen  by  pyogenic  bacteria  renders  the  tissues  more 
anaerobic.  The  bacilli  are  sai<i  to  be  more  virulent  in  mixed  infec- 
tion especially  with  saprophytes.  Similarly,  in  contused  wonn<ts 
the  uiterference  with  normal  circulation  accomplishes  the  same  end 
It  is  not  necessar>^  that  the  wound  should  be  large  or  deep;  the 
extent  of  the  injury  bears  no  relation  to  the  intensity  of  the  disease. 
Superficial  wounds  and  even  abrasions  and  scratches^  as  well  as 
hang-nails,  are  rarely  atria  for  infection ;  these  atria  probably  a^lmit 
the  germs  into  the  l^niiphatics,  and  their  lodgment  in  the  nodes 
affords  a  satisfactory^  field  for  development.  Occasionally  tetanus 
develops  in  ca>ses  of  simple  fracture  or  contusion »  explainable  onli 
on  the  ground  of  hematogenous  infection.  The  so-called  i<.liopatb!is 
cases  are  due  to  small  wounds  which  have  escaped  ol>servalion  i 
been  forgotten,  or  to  wT)un(U  of  the  alimentar>*  tract  infected  bjj 
ingested  bacteria.  The  presence  of  p}  ogenic  infection  or  even  of  ( 
inllamnaation  of  the  woimd  is  not  essential,  as  has  been  abundantly 
proved  by  the  ilevelot>ment  of  tetanus  in  wounds  healing 
prininm  before  the  onset  of  s>Tnptoms.  I  saw  a  fatal  case  of  t-etanu 
recently  in  a  man  who  r(»ceived  a  slight  abrasion,  pfl^incbindi^ 
eter,  while  repairing  a  trace  chain. 

The  w^oimds  from  which  tetanus  develops  are.  in  the  va 
majority  of  cases,  wounds  of  the  extremities,  usually  the  hand  or  tb^ 
foot  for  ob\^ous  reasons.  They  are  more  frequently  wounded, 
and  more  frequently-  come  in  contact  with  the  bacteria.  Tba 
feet  of  those  who  wear  worn-out  shoes  are  especially  susceptible 
Bullet  wounds  are  especially  favorable  for  tettinus  infection,  andj 
if  history  can  lie  trusted,  are  more  likely  to  become  infected  whit 
wounded  soldiers  are  compelled  to  lie  for  hours  on  the  ground  aft 
a  rain. 

The  most  common  agent  inflicting  tetanus  wounds  is  the  i 
nail,  of  which  the  laity  are  so  much  afraid.  The  fact  that  the  nail  i 
rusty  is  immaterial,  but  that  it  should,  after  nisting  or  while  rust 
ing,  become  contaminated  with  tetanus  bacilli,  and,  when  con 
laminated,  is  sure  to  deposit  them  within  the  tissues,  is  the  esst»n 
tial  feature.  Rust  is  unnecessary  to  this  end.  Tlie  effect 
injecting  contaminatetl  earth  into  w^ounils  has  long  been  known 
even  to  barbarians,  some  of  whom  poisoned  their  arrows  in  tliis 
way.  Wounds  inflicted  hy  explosives  or  toy  pistols  and  simibu' 
pla>i:hings  are  es]:jecially  likely  to  produce  tetanus,  as  the  Fourth  of 
July  sacrifices  in  the  United  States  have  long  attest^.  They 
produce  the  right  kind  of  wounds  and  carr>'  their  own  tetanus 
bacilli,  contained  in  the  earth  usetl  in  their  manufacture. 

Pathology.^ — The  liacteria  of  tetanus  are  foxmd  in  small  num- 
bers in  the  region  of  the  wound,  anfl  until  recently  were  thought  to 
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l>e  confined  to  tbis  limit,  ReeeiU  investigations,  however,  have 
shown  that  thc^y  are,  at  times  at  lea^t,  recoverable  from  the  inguinal 
l>Tnph-nodes  in  infections  of  the  foot,  a  veo'  important  discovery 
from  the  standpcjint  of  treatment.  They  have  also  been  recoverHl 
from  the  blood  and  the  viscera. 

There  is  no  characteristic  pathologic  change  in  tetanus.     Some 
describe  inflammaton,^  changes  in  the  central,  ixnd  occasionally  in 


Yig,  42, — Case  of  t-etami*  recovering.     Note  the  extent  to  which  mouth  ean  be 
opened,  and  the  wound wl  linger  which  tR-rvixl  aa  an  atrium. 

the  peripheral,  nerve  structures,  while  others  report  their  inability 
to  find  them.  The  real  change  e3q>lanator>'  of  the  symptoms  is  a 
chemic  combination  between  the  toxin  tc^tanospasmin  ami  the 
nerve-centers;  the  gross  changes  are  proba!>ly  only  incitlentab 
Besides  tetanospasmin  the  bacillus  prmluces  also  tetanolysin. 

Symptoms. — The  period  of  mculmtion  of  tetanus  varies  widely, 
from  one  day  to  several  weeks.     The  majority  of  cases  develop 
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of  the  aerobic  bacteria  constituting  the  mixed  infection.    The] 
destruction  of  oxA^gen  by  pyogenic  bacteria  renders  the  tissues  morej 
anaerobic.     The  l>aciili  are  said  to  be  more  virulent  m  mixed  infec- 1 
tion  especially  with  saprophytes.     Similarly,  in  contused  wounds  j 
the  interference  with  nonnal  circulation  accomplishes  the  same  end. 
It  is  not  necessary  that  the  wound  should  he  large  or  deep;  the 
extent  of  the  injury  bears  no  relation  to  the  intensity  of  the  disease,. J 
Superficial  woimds  and  even  abrasions  and  scratches,  as  well 
hang-naits,  are  rarely  atria  for  infection ;  these  atria  probal)ly  admit 
the  germs  into  the  l>Tnphatics,  and  their  lodgment  in  the  node 
affonls  a  satisfactor>"  field  for  developmenL     Occasionalh'  tetaniu 
develops  in  cases  of  simple  fracture  or  contusiont  ex|>lainal)le  onlj 
on  the  ground  of  hematogenous  infec  tion*     The  so-called  idiopaihifl 
cases  are  due  to  small  wounds  whirh  have  escaped  obser\'ation 
been  forgotten,  or  to  wounds  of  the  alimentar>^  tract  infecte<l  by 
ingested  bacteria.     The  presenfc  of  pyogenic  infection  or  even  of  aQ 
inllarumation  of  the  womid  is  not  essential,  as  has  been  abundantlj 
proved  by  the  flevelopment  of  tetanus  in  wounds  healing  jter\ 
prinmm  before  the  onset  of  s^^nptoms.     I  saw  a  fatal  ea.se  of  tetanu 
recentl}^  in  a  man  who  received  a  slight  abrasion,  yV  ^^^h  ^^  diam-^ 
eter,  while  repairing  a  trace  chain. 

The  wounds  from  which  tetanus  develops  are^  in  the  va*tJ 
majority  of  cases,  wounds  of  the  extremities,  usualK'  the  hand  or  thel 
foot  for  obvious  reasons,  Tliey  are  more  frequently  wounded  J 
and  more  frequentb^  come  in  contact  with  the  bacteria.  Thai 
feet  of  those  who  wear  worn-out  shoes  are  especially  sasceptible,  j 
Bullet  wounds  are  especially  favorable  for  tetanus  infection,  and||^ 
if  bistor>'  can  lie  trusted,  are  more  likely  to  become  infected  whe 
woundetl  soldiers  are  compelled  to  lie  for  hours  on  the  ground  aft 
a  rain. 

The  most  common  agent  inflicting  tetanus  wounds  is  the  ] 
nail,  of  which  the  lait>'  are  so  much  af  raitL     The  fact  that  the  nail  id 
rusty  is  immaterial,  but  that  it  should,  after  rusting  or  while  i 
ing,  become  contaminated  with    tetanus  bacilli,  and,  when  con-^ 
taminaterl,  is  sure  to  dei>osit  them  within  the  tissuei^,  is  the  essen 
iiiil   feature*     Rust   is  mmecessary  to  this  end*     The  effect 
injecting  contaminated  earth  into  woimds  has  long  been  knoift*n 
even  to  barbariaos,  some  of  whom  poisoned  their  arrows  in  thisj 
way.     Wounds  inflicted  Ijy  explosives  or  toy  pistols  and  simiL 
pla>^hings  are  especially  likely  to  produce  tetanus,  as  the  Fourth  < 
July  sacrifices  in  the  Uniteil  States  have  long  attested.     Theyl 
produce  the  right  kind  of  wounds  and  carr^^  their  own  tetanus 
bacilli,  contained  in  the  earth  used  in  their  manufacture. 

Pa^ology. — The  bacteria  of  tetanus  are  found  in  small  num- 
bers in  the  region  of  the  wound,  and  until  recently  were  thought  to 


Fig.  42. — Caae  of  tetanus  recovering?.     Note  the  extent  to  whirh  month  can  be 
opened,  and  the  woundeci  fmgt*T  which  servwl  im  an  ^irmuu 

the  peripheral,  nerve  8tmct\ires,  while  others  report  their  inability 
to  find  them.  The  real  change  exijlanatorj^  of  the  s>Tnptom8  is  a 
chemic  combination  between  the  toxin  tetanosptismin  and  the 
nerv^cvcenters;  the  grof^s  changes  are  probably  only  inridental. 
Besides  tf'taiiospjtsniin  the  bacillus  produces  also  tetanolysin. 

Symptoms.— The  period  of  incubation  of  tetanus  varies  widely, 
from  one  day  to  several  weeks.     The  majority  of  cases  develop 
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of  the  aerobic  bacteria  eonjstituting  the  mixed  infection.    Tht 
de^tnif  tion  of  oxyji^en  by  pyogenic  bacteria  renders  the  tissue^  more 
anaerobic.     The  bacilh  are  said  to  be  more  \drulent  in  mixed  infw- 
tion  especially  witli  saprophytes.     Similarly,  in  contused  wounds 
the  interference  with  normal  circulation  aecomphshes  the  same  end. 
It  is  not  necessary  that  the  wound  should  be  large  or  deep;  the 
extent  of  the  injury  bears  no  relation  to  the  intensity  of  the  disease. 
Superficial  wounds  and  even  abrasions  and  scratches,  a^s  well  aftj 
hang-nails^  are  rarely  atria  for  infection;  these  atria  proljably  adrail 
the  germs  into  the  l>Tnphatics,  and  their  lodgment  in  the  nodi 
affords  a  satisfactory  field  for  development.     Occasionally  tetarn 
develops  in  cases  of  simple  fracture  or  contusion,  exj^lmn  '  '        iv^ 
on  the  ground  of  hematogenous  infection.     The  so-called  i< 
cases  are  due  to  small  w^ounds  which  have  escaped  observation 
been  forgotten,  or  to  w^ounds  of  the  aliment an>^  tract  infected 
ingested  bacteria.     The  prestmce  of  pyogenic  infection  or  even  of 
inflammation  of  the  W'ound  is  not  essential,  as  has  been  abimdant 
proved  l>y  the  development  of  tetamts  in  wounds  healing  /j 
primam  before  the  onset  of  8\inptomfl.     I  saw  a  fatal  case  of  tetani 
recently  in  a  man  who  received  a  slight  abrasion,  yV  ^^h  in 
eter,  while  repairing  a  trace  chain. 

The  wounds  from  w^hieh  tetanus  develops  are,   *m   the  v 
majority  of  cases,  wounds  of  the  ejctremities,  usually  the  hand  or  t 
foot  for  obvious  reasons.     They  are  more  frequently  wound< 
and  more  frequently  come  in  contact  w^ith  the  bacteria.    Tl 
f€^t  of  those  w^ho  w^ear  w^om-(jut  shoes  are  especially  susceptibl 
Bullet  Avounds  are  especially  favorable  for  tetanus  infection,  an( 
if  history  can  be  trusted,  are  more  likely  to  l}tH!ome  infected  wh< 
w^ounded  soldiers  are  compelled  to  lie  for  hours  on  the  ground  after 
a  rain.  ^m 

The  most  common  agent  inflicting  tetanus  wounds  is  the  rueful 
nail,  of  wdiich  the  laity  are  so  much  afraid.  The  fact  that  the  nail  is 
rusty  is  immateriab  but  that  it  should,  after  rusting  or  while  rust* 
ing,  become  contaminated  with  tetanus  bacilli,  and,  when  con- 
taminated, is  sure  to  deposit  them  within  the  tissues,  is  the  essen- 
tial feature.  Rust  is  unnecessary  to  this  end.  Tlie  effect  of 
injecting  contaminated  earth  into  w^ounds  has  long  been  knowm 
even  to  barbarians,  some  of  w^hom  poisoned  their  arrows  in  this 
way.  Wouncb  inflicted  Ijy  explosives  or  toy  pistols  and  similar 
playthings  are  especially  likely  to  |>n>duce  tetanus,  as  the  Fourth  of 
July  sacrifices  in  the  United  States  have  long  attested.  They 
produce  the  right  kind  of  wounds  and  carry  their  owti  tetanus 
bacilli,  contained  in  the  earth  used  in  their  manufacture. 

Patholo^.^ — The  l>acteria  of  tetanus  are  found  in  small  num- 
bers in  the  region  of  the  w^oundj  and  until  recently  were  thought  to 


[  Fig.  42. — Case  of  tetanus  recovering.  Nolo  the  extent  to  which  rnoyth  can  be 
I  openedj  and  the  wounded  finger  whirh  served  oe  an  atriimi. 

,  the  peripheral,  nerve  structures,  while  others  report  their  hiability 
I  to  find  them.  The  real  change  explanatory'  of  the  sjinptoms  is  a 
'  chemic   combination  between  the  toxin  tetanospai^min  and  the 

nerve-centers;    the  fj;ros.s  changes  are  probal>ly  only  incidental. 

Bes^ides  tetan^jspitsniin  the  bac'illns  produces  also  tctanolysin. 
Symptoms.^ — The  period  of  incubation  of  totimus  varies  widely, 

from  one  day  to  several  weeks*     The  majority  of  cases  develop 
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within  two  w^eeks,  and  almost  all  the  remainder  either  in  the  third 
or  the  fourth  week.  Occasionally  longer  periods  are  reported,  the 
extreme  time  oientionetl  btnng  eight  and  one-half  -weeks. 

The  beginning  5^ymptoms  of  tetanus  are  usually  ascribed  by  the 
patient  to  a  contraction  of  cold,  which  is  felt  as  a  soreness  in  the 
neck,  or  a  stiffness  in  the  muscles  of  this  region.  Further  than 
this  there  is  no  di.^comfort.  Then  the  muscles  of  mastication  are  in- 
voh^ed,  and,  besi^les  Innng  sore,  they  contract  so  tiiat  the  mouth 
can  either  not  be  opened  or  only  partially  opened.  This  sjinptom 
IS  calletl  trismus.  Then  the  yoluntar^-  muscles  of  the  body  boeome  t 
involved,  and  no  group  may  escape,  although  the  upper  extremiti* 
are  affected  less  than  the  remaining  uius^^les  tmd  may  escape 
top;cther.  I  have  not  seen  them  free  from  contraction  in  any  pel 
sonally  observed  case,     lnvoluntar\'  muscles  are  unaffected. 

The  spasms  are  tonic,  and  while  clonic  spasms  may  occur  wh< 
the  muscle^s  are  first  affected,  they  soon  become  tonic.    The>^  coi 
on  at  the  slightest  disturbance  of  the  sensor ium,  renuiin  for  a  few 
seconds  to  a  minute  or  more,  and  disappear.    But  the  tone  of  the 
voluntary  muscles  is  always  exaggeratetl  in  tetanus,  so  that  even 
between  spasms  there  is  an  unnatural  stiffness  of  the  body.     The 
slightest  noise,  touch,  or  light  may  call  forth  a  spasm.     The  con- 
traction ii^ay  be  slight  in  the  milder  cases,  but  in  the  severer  ones 
the  tension  limit  of  the  muscles  is  reached.     Tendons  are  occa- 
sionally ruptured  or  pulled  loose  at  their  insertions  and  sometimes 
fracture  is  produced.     The  spasms  protluce  soreness  of  the  muscles. 
The  peculiar  ex|>ression  of  the  comitenance,  known  as  risus  sar- 
doniciiSt  or  the  sardonic  grin,  is  prorlucetl  by  contraction  of  the 
facial  muscles.     It  is  more  or  less  marked  between  the  spasms, 
and  intense  and  hideous  during  their  presence.     It  is  someliraes 
abscnit.     The  peculiar  expression  of  the  countenance,  that  of  one 
straining  every  filler  of  his  being  to  lift  an  immovable  burden,  tl) 
clenched  jaw,  the  dilated  nostrils,  the  passage  of  the  breath 
froth  through  the  occluded  teeth,  the  eyes  retracted  into  tb 
sockets^  and  the  countenance  beaded  or  bathed  with  perspiralion] 
imd  of  a  cyanotic  hue,  the  v^Tinkled  skin  of  brow  and  chef^k  {tetam 
facies),  is  a  picture  that  no  eye  which  has  seen  it  could  fail  to 
nize  again.     Not  only  so,  the  moaning  of  these  patients  during  t 
spasms  adds  to  the  pity  their  appearance  calls  forth.     The  spa.?ms 
affect  the  diaphragm,  and,  if  the  contraction  of  this  muscle  is 
intense,  a  pain  along  the  origin  of  the  muscle  is  complained  of — -^ 
it  is  the  girdle  pain. 

Owing  to  greater  violence  in  the  contractions  of  various  groiip^^ 
of  muscles,  the  botly  assumes  certain  attitudes.     The  most  caay-^ 
raon  of  these  is  opisthotonos,  in  which  the  body  is  arched  with  the? 
concavity  backward,  so  that  if  the  patient  lies  upon  his  back  only 
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the  occiput  and  the  heels  rei^t  upon  the  bed.  Emprosthotonos  is 
the  attitude  of  bending  the  body  forward,  due  to  excessive  contrac- 
tkms  of  the  recti  abdominis,  Pleurotkotonos  is  bending  of  the 
body  to  either  side;  it  is  rare,  Orihokmos  is  fixed  rigidity  of  the 
ixKly  in  the  straight  position. 

The  tetanus  patient  lies  as  quietly  as  possible,  afraid  to  move, 
lltaid  to  eat  or  drink,  afraid  to  attempt  relief  of  his  bowels  or 
bladder,  for  not  only  are  these  functions  impossible  or  at  least 
ociJy  poor^  their  performance,  even  each  attempt  at  their  jx^rform- 
an<^»  brings  abont  a  new  general  spasm.  Hence,  feeding  the 
patient  and  quenching  his  thirst  may  become  difficult  problems, 
while  relieving  the  bladtler  and  rectum  becomes  at  times  well  nigh 
impossible. 

The  temperature  is  an  interesting  ite^m;  it  is  slightly  to  moder- 
ately elevated,  from  IW  to  103''  F.,  and,  80  far  as  treatment  is 
oorcemed,  is  negligible.  Toward  the  end  of  life  the  temperature 
HaeBvery  high,  from  108''  to  112°  F.,  and  may  continue  to  rise  for  a 
tim^ after  death,  although  there  is  usually  a  drop  just  before  death. 
The  puLse,  at  first  but  slightly  accelerated,  becomes  more  rapid 
fiuhng  the  spasms,  and,  a.s  the  exliaustion  increases,  very  rapid  and 
^'t^^ik.  In  cases  whose  circulatorj^  apparatus  is  weak  death  may 
^  attributable  directly  to  accidents  from  this  soiu^ce.  Rupture 
of  a  fatty  heart  has,  for  instance,  been  o1>served. 

During  all  the  painful  spasms  the  lui fortunate  victim  is  doomed 
fo  reamin  conscious,  and,  while  still  exhausted  from  the  last  spasm, 
*o  dre^d  the  advent  of  another.  They  remain  conscious  usuaUy  to 
^^^  end. 

The  termination  of  the  hideous  scene  is  a  welcome  to  the 
offerer  and  to  his  friends.     Death  is  brought  about  by  suffocation 
j     ''uring  a  violent  spasm  of  the  muscles  of  respiration,  by  accidents 
^0  the  circulatory^  apparatus,  by  sheer  exhaustion,  by  paralysis  of 
I     the  heart,  by  aspiration-pneumonia,  and  by  spasm  of  the  glottis. 
I  Types. — Trnunmlic  tetaims  is  a  term   applicable  to  almost 

\     ^^ry  case  of  tettmus  seen  in  which  wound  infection  has  been  pro- 

The  term  idwpathic  tetamia  has  been  practically  discarded.  It 
^^8  formerly  applied  to  those  unexplainable  cases  of  tetanus  where 
^t>  atrium  could  be  discoverer  L 
^^  Acute  Tetanus. —In  this  type,  to  which  the  vast  majority  of 
^■te«»  belong,  the  period  of  incubation  is  less  than  fourteen  tlays, 
P^tid  the  durat  ion  of  the  disease  is  from  one  day  to  two  weeks,  usually 
I  terminating  fatally.  The  s\inptoms  are  more  ^dolent,  the  course 
I  Aorter,  and  the  outcome  much  worse  than  in  chronic  tetanus. 
I;       Barely  acute  tetanus  becomes  chronic. 

Chronic  ieiamis  may  follow  acut^  tetanus,  or  the  disease  may 
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assume  the  chronic   type  from  the  beginning.     The  symptoms 
are  less  intenije  and  more  proloiigefU  the  |x^riod  of  incubation 
more  than  two  weeks  usually,  and  the  prognosis  is  far  mure  fav( 
able.     It  may  lai>t  for  weeks  or  months,  an*!  the  contraction  of  til 
facial  muscles  may  persist  indefinitely  in  some  degree  after  recovei; 

Tetanus  Hydrophobicu^j  Facial  or  Head  Tetantis. — This 
liar  t>T>e  of  tetamiis  foUows  infection  in  the  distri!>ution  of  the  er 
nial  nerves.     It  is  afebrile.     The  onset  is  frequently  preceded 
paralysis  of  a  cranial  motor  ner\^e,  usually  the  seventh,  but  nev0 
the  motor  branch  of  the  third  di\d8ion  of  the  fifth.     The  paraiyg 
always  occurs  on  the  side  of  the  injur>%  tiiid  may  antedate  the  on 
of  spasms  several  days.     In  the  milder  fonn  the  spasnxs  affect 
only  the  distribution  of  the  cranial  nerves,  particularly  the  muscle 
of  mastication  (trismus)  and  thase  of  the  larjTix  and  pbar>T 
whence  the  name  tetanus  hydrophobicus.     But  in  the  more  seve 
forms  the  disease  may  extenct  to  the  whole  body,  as  in  ordina 
acute  tetanus.     Tetanus  hy<lrophobiciis  is,  as  a  rule,  less  seven 
and  offers  a  better  i^rognosis  thim  acute  tjT^es, 

Tnsmus  Nasc^nthim,  Tetanus  of  the  Neu^orn. — The  atrium  is 
the  umbihcus  or  the  cord.     The  disease  is  rare  in  modem  obstet 
ric  practice.     The  period  of  incuiiation  is  from  one  to  five  days»  j 
is  in  no  imiwrtant  detail  different  from  orilinarv'  acut^  t^tanu 
The  efforts  of  the  child  to  nurse  are  etiger,  but  the  nipple  is  soott^ 
turncrl  loose*,  for  the  attempt  to  swallow  brings  on  the  spasm. 
This  type  of  tetanus  is  fatal,  and  the  average  duration  of  life  is  ft 
little  shorter  perhaps  than  in  ordinar>^  acut-e  tetanus. 

Puerperal  Tetanus. — This  form  of  tetanus  is  like^^ise  extremely 
rare;  it  is  found  more  frequently  in  connnim.it ies  where  obstetr 
practice  is  done  by  iiqionmt  miciT;\4ves,  and  in  ca^es  of  crin 
abortion,  produced  frequently  fiy  women  inserting  dirty  instr 
meats  into  their  o\vti  uteri.     In  cases  where  laceration  of  the  rer\i 
uteri  or  the  perineum  occur,  and  where  severe  trainnatism  is  don 
to  the  mucous  and  submucous  tissues,  these  injured  partvS,  as  w€ 
as  the  enrlometriuni,  may  serve  as  portals  of  entr>'  for  the  infection 

Local   Tdunus. — A  few  cases  are  reported  in  which  tetanic 
spasms  affect  only  the  group  of  muscles  supphed  by  the  nerve  wliich 
has  conveyed  the  toxins  to  the  cord  centers.     It  is  a  mild  form  ol 
tetanus,  and  has  a  favorable  prognosis.     It  is  very  likely  to 
overlooked. 

Diagnosis. — Tetanus  may  be  confused  T\Hth  tet^my,  strjxfc 

poisoning,  hysteria,  hydrophobia,  meningitis,  hut  a  consideratio 

of  the  liistory  tmtl  the  mode  of  onset  w\\\  usually  make  it  possibl^ 4 

to  differentiate  tetanus  from  all  other  conditions.     The  finding  ( 
tetanus  l>acilli  in  the  discharges  from  the  woimd  is  absolute 
of  the  nature  of  the  disease. 
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Tetany  is  associated  with  disease  or  excision  of  the  para- 
lb)Toiil  glands,  with  (Jilation  of  the  stomachy  mid  gastro-intestinal 
disturbances.  It  is  seen  more  frequently  in  the  young,  if  cast^  due 
toexcUion  of  the  parathyroids  are  excluded.  It  is  not  a>>so€iated 
witli  a  wound.  It  afT(K*ts  the  nuisek's  uf  the  upper  extremities 
more  frequently  and  more  extensively  than  the  remaining  muscles. 
The  spasmic  are  intenuittent .  It  is  more  frequent  in  certain  parts 
d  the  world.  Four  importimt  signs  serv^e  to  distinguisli  it  from 
kimmy  any  one  of  which  may  be  wanting  in  a  given  ca^e.  The 
first  of  these  is  the  position  of  the  hand  during  the  spasms;  it  is 
bown  as  the  obstetric  (accoucheur^s)  hand^  and  is  suggestive  of 
the  bad  rcjuiy  to  make  a  vaginal  examination.  Second,  is 
Chvostek's  sign,  which  shows  mcreased  excitability  of  the  motor 
nmesto  mechanic  stimulation;  for  example,  tappuig  gentb^  over 
the  jm  anserina  produces  spasms  of  the  muscles  supplied  )>y  the 
facial  nerve.  Third,  Erb^s  sig:n  is  the  increased  electric  excitability, 
especially  to  the  galvanic  em-rent.  This  is  true  for  l>uth  motor  and 
spoaory  nerves;  muscular  response  can  be  produced  by  the  emptoy- 
ment  of  currents  varying  from  0.5  to  2  ma.,  which,  under  nonnal 
nrL'uiastances,  fails  to  stimulate  contractions.  Fourth,  Trous- 
^m's  sign.  This  con*<ists  in  making  pressure  over  the  nerves  or 
blood-vessels  supplying  an  extremity  iluring  the  interval  lietween 
spasms,  and  thereby  evoking  an  attack.  I>uring  the  spasms  their 
oujiiber  is  increased  liy  the  same  maneuver. 

Sirychnin-poimmng  is  distinguished    by  the  history  of  taking 

pf>kon^  by  recovering  it  from  the  stomach  contents,  by  the  ah- 

^Jice  of  a  gradual,  slow,  definite  method  of  onset,  by  the  green 

brder  to  objects  of  vision,  l>y  the  rapidity  of  progress,  an*!  by  the 

*P[>earance  of  vic»lent  convulsions  from  the  beginning;  the  alisence 

^^  a  wound,  or,  if  one  is  present,  failure  to  fuid  tetanus  bacilli. 

^^idence  of  gastric  irritation  is  present  in  stryclunn-poisoaing.     In 

^''^J'ychnin-poisoning  there  are  inter\^als  of  complete  relaxation;  they 

^^^^  absent  in  tetanus.      Trismus  is  late  in  strychnin-poisoning  and 

^^  eyes  protnide  during  the  spasm. 

Hysteriu  usuail}^  gives  a  historj'  of  such  attacks,  and  bears 

denee    of    nervous    phenomena    not    found  in  tetanus.     The 

^aence  of  trismus  in  the  usual  hysteric  differentiates  the  two — 

^  trismus  is  present,  recurrence  of  the  spasm  is  not  rhythmic;  the 

^asms  are  not  induced  in  hysteria,  as  in  tetanus,  by  slight  sensory 

^*Htnrbances.     The  amenability  of  many  hysterics  to  suggestion 

^^  cliaracteristie.     The  spasms  of  hysteria  may  be  prolonged  much 

«>nger  than  those  of  tetanus,  and  relaxation  in  tlie  intervals  is 

^^inplet4».     The  absence  of  the  sanlonic  grin  anil  of  untold  suffering 

^  significant;  in  hysteria  the  cnnsciousncss  of  the  approaching 

ipftsm  and  the  dread  of  the  pain  from  it  are  not  present  as  in 
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tetanus.  There  is  invariably  a  betraying  feature  of  the  hyst( 
which  a  little  attention  and  tact  can  detect,  however  closely  it  i 
simulate  tetanus. 

Hydrophobia, — The  period  of  bicubation  of  tetanus  is  m 
shorter  than  that  of  hydrophobia,  and  this  alone  will,  in  the  ma, 
ity  of  cases,  even  in  those  where  tetanus  results  from  a  bite, 
tinguish  the  two.  Trismus  does  not  occur  in  hydrophobia;  o 
thotonos  rarely.  The  mental  symptoms  are  marked  in  this  dise 
— restlessness,  uneasiness,  change  of  disposition,  and  delusions 
common.  The  spasms  usually  begin  in  the  larjux  and  phan 
The  spasms  may  be  similar  to  those  of  tetanus — i.  e.,  tonic- 
are  usually  clonic. 

Cerebrospinal  Meningitis. — This  disease  shows  no  trismus, 
the  rigidity  begins  in  the  neck.  Headache,  the  history,  the 
pearancc  of  delirium  or  coma,  the  changes  in  the  fundus  of 
eyes,  Kemig^s  sign,  and  gastric  disturbances  indicate  meninj 
The  withdrawal  of  fluid  by  lumbar  puncture  and  discovery  of 
caiLsative  bacteria  therein  and  improvement  in  symptoms  i 
the  puncture  are  pathognomonic. 

Complications  and  Sequelae. — Patients  who  have  tetanus  n 
show  complications,  inasmuch  as  the  bacteria  do  not  affect 
tissues  directly  or  locally,  but  by  the  action  of  the  toxins  on 
nerve-centers.  Accidents  may  occur  as  a  result  of  the  sc 
spasms,  such  as  fracture  or  rupture  of  various  soft  struct 
The  most  frequent  sequel  is  stiffness  and  soreness  of  the  mus 
This  may  last  for  several  months.  Rarely  risus  sardonicus  s< 
persistent  after  recover\\  Paralysis  and  mental  disturbance 
follow  recover^',  but  they  are  infrequent. 

Prognosis. — The  chances  of  recovery  from  tetanus  are 
poor.  The  longer  the  period  of  incubation  beyond  ten  days, 
bettor  is  the  chance  of  recover>';  also,  the  longer  the  disease  coi 
ues  beyond  ten  days  the  better  the  chance  of  recover}',  and 
reaches  th(^  fifteenth  day  each  subsequent  day  adds  greatly  U 
chances  of  recovery.  Chronic  tetanus  offers  a  much  better  p 
nosis  than  acute.  Acute  tetanus  (developing  within  ten  days  o 
injur\0  hius  a  mortality  of  approximately  80  per  cent.,  but  in  ch! 
cases  which  have  continued  longer  than  fifteen  days  the  mort; 
is  something  l(*ss  than  10  per  cent.  The  mortality  is  much  le 
cases  which  have  had  the  disea,se  fifteen  days  or  more  than  in  t 
whose  period  of  incubation  has  run  the  same  time,  8  per  < 
against  40  per  cent.  About  1  case  in  ever>'  4  or  5  is  chronic 
out  of  870)  (Anders). 

Treatment. — Treatment  of  tetanus  is  preventive  or  pro 
lactic  and  treatment  of  the  attack.  Th(»  former  is  ver\'  efBc 
the  latter  ver>'  discouraging.      Therefore  it  is  necessary  for 
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to  determine  whetheT  the  nature  of  a  wound  and  the 
siirfiimstances  iindtT  which  it  wa«  produced  demand  prophylactic 
I  treatment.  Wounds  soiled  with  Ciirth  or  dust,  those  produced  by 
Icbjttts  which  have  been  associated  with  stables  or  horses,  or  which 
[kvebeeii  in  contact  with  the  soib  those  made  on  partes  of  the  body 
pthat  have  possibly  been  soiled  by  tetanus  bacilli,  and  those  pro- 
duct by  toy  ex|)losivei^,  all  come  imder  the  suspicious  group, 
I  More  particularly,  punctured  wounds  and  contused  wounds  must 
I  be  held  in  suspicion.  Wounds  made  by  rusty  nails  and  tacks 
^» which  have  l>een  hin^  on  the  groimd  or  about  the  Itarnyard  and 
^Pprden  are  especially  dangerous,  but  any  punctured  wound  may 
I      ^my  infection  from  the  slioe  or  the  surface  of  the  foot. 

Frei^etilive     Treatmenl. — .\11    suspicious    wounds    should     be 

!      treated  at  the  first  dressing,  so  as,  if  possilde,  to  avoid  the  devel- 

1      upment  of  tetanus,     A  great  percentage  of  the  cases  of  tetanus 

«^  in  private  practice  come  from  wounds  which  have  received 

ttf»  medical   attention.     Hence,   the  physician  should   teach   his 

k clientele  the  importance  of  first-aid  services  in  all  woimds.  If 
tb  wound  is  punctured,  it  should,  under  aseptic  conditions,  be 
converted  into  an  inciscHi  wound  and  kept  open  b>'  iiackmg.  All 
foreign  material  must  l>e  removed.  In  certain  instances  it  is 
better  to  excise  the  whole  wound  and  a  sufficient  width  of  adjacent 
tissue  to  make  sure  the  infection  is  removed.  The  surface  of  the 
touiid  should  be  eleansetl  of  all  blood-clots  and,  particularly,  of  all 
deviiaiized  tia^-^ue.     Cleanse  further  1>y  applying  peroxirl  of  h>- 

Idrogpn,  This  should  be  repeated  at  interv^als,  and  the  gauze  pack- 
i^  should  by  preference  be  saturated  with  it.  Apply  an  antiseptic 
•oiiitioE  continuously  for  fifteen  to  thirty  minutes.  Tincture  of 
^n  applietl  to  the  wound  surface  is  the  most  certam  antiseptic, 
Five  i>or  cent,  sokitions  of  carbolic  acid  or  lysol  are  perhaps  the 
Ri'Jst  iftidely  employed  agents,  and  the  solution  should  be  allowed 
^  nm  into  the  wound  and  should  come  m  contact  with  every 
crevice  and  comer,  Afterw\ard  thoroughly  dry  the  wound, 
yic  wound  shoukl  never  l>c  cauterized  either  with  actual  or  poten- 
^  cauterants,  as  this  may  fail  to  reach  all  the  bacilli,  and  rentiers 
^fe  field  unmistakably  more  suitable  to  the  development  of  anae- 
^bes.  If  pyogenic  infection  occurs,  the  pus  should  not  be  allowed 
waecuinidate  in  the  wound.  In  any  instance,  dressings  should  be 
Blade  two  or  three  times  daily  and  fresh  gauze  introduced,  either 
'^'y  or  saturated  with  iodin,  or  a  solution  of  lysol,  carbolic  acid,  or 
P^xid.  Medicated  gauze  is  worse  than  useless.  The  beat 
oreggiiig  to  apply  is  the  powdered  drj-  ant i tetanic  .nerum.  If  thLs 
*  Used  the  dressings  need  not  be  repeated  oftener  than  daily  or  on 
~tenjate  days. 

Prophylactic  doses  of  antitetanic  serum  should  be  adminis- 
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tered  in  absolutely  every  ease,  even  if  only  slightly  suspicious. 
In  those  eases  where  the  bacilli  can  be  demonstrate  in  the  wound 
it  is  imperative.  Fifteen  hundred  units  of  serum  is  supp>osed  to  be 
a  preventive  dose.  Or,  if  not  given  in  units,  20  c.c.  or  more  may 
be  given.  The  scrum  causes  no  evil  results,  save  occasionally  a 
cutaneous  rash  and  soreness  at  the  point  of  injection.  Prophylactic 
doses  are  given  usually  beneath  the  skin.  In  ver>'  suspicious  cases 
it  is  wise  and  safe  to  repeat  the  dose  each  day  for  two  or  three  days 

Treatment  of  the  Attack. — ^After  tetanus  has  developed,  tli< 
treatment  is  very  unsatisfactory;  and  it  is  questionable  if  treatmeai 
has  so  far  changed  the  mortality  materially,  although  encouragitiLl 
results  are  occasionally  reported  from  various  plans  of  treatment 
but  the  number  of  cases  is  too  meager  to  admit  of  even  remotel: 
accurate  conclusions.  All  patients  who  have  received  suspicion 
wounds  should  be  instructed  to  keep  in  close  touch  with  the' 
physicians  for  at  least  two  weeks,  for  the  above  treatment  is  not  ^ 
infallible  preventive  of  tetanus. 

The  question  arises  whether  it  is  safe  to  admit  a  patient  wl 
has  tetanus  into  a  hospital.  If  there  is  an  open  wound,  admittecJ 
it  is  not  safe.  If  there  is  no  open  wound,  it  is  comparatively  ssui 
although  tetanus  bacilli  have  been  recovered  from  the  feces 
patients  having  the  disease.  This,  however,  may  be  accident^ 
as  they  probably  are  frequently  admitted  into  the  alimentary  tr^ 
of  healthy  people. 

After  the  tetanus  toxins  have  combined  with  the  central  nervo"^ 
tissues  it  seems  impossible  to  free  them;  whether  this  is  due  to  ti 
fixity  of  the  combination,  or  to  the  inaccessibility  of  these  tissues  ^ 
the  antitoxin  circulating  in  the  blood,  is  not  known.  Howeve- 
it  is  necessary  to  neutralize  the  uncombined  toxins  by  the  admir 
istration  of  antitoxin.  This  has,  for  manifest  reasons,  proved  t 
be  more  efficient  when  practised  in  the  beginning  of  the  disease 
during  the  first  thirty  hours.  Antitoxin  has  been  administered 
in  the  following  ways:  it  may  be  injected  into  the  subcutaneou 
tissues,  as  mentioned  above;  it  may  be  administered  intravenously 
it  may  be  given  by  injection  directly  into  the  nerve  sheath,  with  th 
hope  of  interrupting  further  transmission  of  the  toxin  along  th 
trunk;  it  is  injected  into  the  dura  mater  of  the  cord,  just  as  in  spin£ 
analgesia;  or  it  is  deposited  directly  into  the  lateral  ventricle  of  th 
brain  by  trephining  a  very  small  opening  into  the  skull,  1  to  1 
inches  lateral  to  the  bregma,  inserting  a  needle  vertically  into  th 
brain  until  cerebrospinal  fluid  escapes,  which  shows  that  the  ven 
trielo  has  l)cen  entered  (Kocher).  The  dosage  of  the  serum  h 
tetanus  is  undoterniined,  but  it  seems  necessary  to  administe 
large  daily  doses,  or  perhaps  several  smaller  doses,  and  to  continu 
its  use  until  free  from  danger.     The  acute  cases  of  tetanus  seen 
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Dot  to  be  mflyenced  by  serum,  and,  as  the  chronic  cnscs  offer  a 
Iteit^T  prognosis  naturally,  it  has  not  been  decided  how  much  they 
may  be  helped  by  it. 

If  the  wound  has  not  received  proper  treatment  from  the 
beginmng,  or  if  it  has  been  closed,  the  fii'^t  step  should  be  to  open 
if  or  dissect  it  out,  and  treat  according  to  the  rules  laid  dowTi  under 
preventive  treatment.  Since  demonstration  of  tetanus  bacillus 
iji  the  l>Tiiph-nodes  has  been  made,  it  theoretically  reduces  the  old 
method  of  treatment  by  amputation  after  the  development  of 
s>TxipU>ms  to  the  same  value  it^s  practical  results  have  shown. 

It  is  necessary  to  place  the  patient  under  such  surroundings 
as  will  least  tend  to  excite  spasms,  for,  while  this  camiot  thwart 
thenit  it  adds  a  little  to  the  physical  comfort.  Especial  atten- 
tion should  be  given  to  the  bladder  and  liowcls,  antl  they  should  be 
att-ended  to  regularly  by  a  competent  nurse.  Although  assistance 
along  the^e  lines  w\\l  excite  spasms,  they  ivill  be  far  less  frequent 
thaji  the  continual  tmsatished  efforts  of  the  patient  woiUd  produce, 
nourishment  ami  drink  must  be  given  if  possible,  but  if  swallt»wing 
k  impossible  these  should  be  ^ven  at  regular  intervals  through  a 
amaU  stomach-tube. 

Control  of  the  spasms  of  tetanus  offers  great  difficulties,  and 
everj'  know^i  narcotic  and  sedative  has  ]>een  tried.     The  number 
pvTUgthe  best  results,  usually  poor  at  that,  is  small.     It  is  probable 
tliat  the  drugs  recommended  as  givmg  the  highest  percentage  of 
cures  have  depended  for  their  effect  solely  on  their  potency  for 
control  of  spasm.     At  the  head  of  the  list  stands  chloroform,  which, 
a«iniinistere<l   by   inhalation ^  gives   ver>^   satisfactor>'   temporarj^ 
control.     Anesthesia  is  unnecessa^^^  and  the  rlrug  shouhl  be  pushed 
unlv  to  the  point  of  control     The  chii^f  objection  to  it  is  that  it 
cannot  he  continued  indefinitely,  and  the  spasms  recur  shortly 
after  its  discontinuance.     Opium  (usually  morphin  given  bypo- 
fli'miieally)  is  ver>^  satisfactory,  l>ut  must  be  given  in  heroic  doses 
toTf^lax  the  spa^sm.     There  are  two  ol>jections  to  its  use:  first,  the 
irihihitopv'  action  on  respiration,  and,  secont!,  the  interferen(*e  with 
^liinination.     Physostigmin  is  lauded  by  many  as  a  most  effective 
^iispasmodic  in  tetanus,  but,  like  all  narcotics,  must  be  given  in 
'^'iorttioiis  doses.     Chloral  hydrate  in  maximum  dosage  gives  per- 
haps as  good  results  ixii  any  drug;  the  dailj^  amount  nee<led  to  pro- 
ouce  sleep  in  severe  cases  runs  as  high  as  3  drams  or  more.     It 
^  more  efficient  when  combined  with  morphin,  and  its  itepressant 
s^tion  on  the  heart  must  be  counteracted  by  appropriate  stimula- 
tion.   Carbolic  aciil  injected  along  the  spine  has  been  used,  l>ut 
*^%  in  a  liniiteti  way.     The  empiojinent  of  carbolic  acid,  injected 
">'PodprmicaUy  or  intravenously  in  1  to  3  per  cent,  aqueous  solu- 
^i<iii8,  has  sho^\Ti,  in  the  cases  reported  by  Baccelti,  higher  percent- 
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ages  of  cures  than  any  other  treatment.    Tetanus  patients  hair^ 
great  tolerance  for  this  drug,  and  it  is  thought  that  many  failure^ss 
reported  were  due  to  insufficient  quantities.    The  daily  dose  shouL  ci 
run  from  i  to  IJ  gm.  or  higher,  if  the  urine  shows  no  e^^denc?e 
of  poisoning.     In  moderately  severe  cases  the  mortaUty  has  been 
2  per  cent.,  and  in  very  severe  cases  it  has  been  as  high  as  18  per 
cent.     The  injections  are  repeated  every  two  hours,  and  each  dose 
is  from  1  to  2  drams  of  a  j  of  1  per  cent,  solution.     Willard  H- 
Hutchings  has  reported  a  series  of  6  cases  of  tetanus  in  which  chlore- 
tone  was  employed  to  control  muscular  spasm.    The  dose  employed 
was  30  gr.  in  whisky  if  given  by  mouth,  in  hot  olive  oil  if  by  rectuca- 
The  antispasmodic  effect  follows  either  method  with  nearly  tb® 
same  promptness  and  it  controls  the  spasm  wonderfully.    Tb® 
dose,  or  a  smaller  one,  is  repeated  when  the  spasm  recurs;  of  tt® 
6  cases  reported  by  this  author,  5  recovered,  one  of  these  dying,  soO^^ 
after  recovery,  as  a  result  of  perforative  peritonitis. 

The  remaining  item  of  the  treatment  is  elimination  of  the  toxir:!^- 
This  is  done  chiefly  by  administering  water  by  mouth,  by  rectut*^* 
subcutaneously,  or  intravenously. 

The  treatment  of  tetanus,  then,  may  be  summed  up  in  tt:*-^ 
following  brief  statements:  (1)  Remove  the  primarj*^  focus,  c^^ 
sterilize  it.  (2)  Neutralize  the  toxins  by  repeated  administratic^^^^ 
of  antitoxin.  (3)  Control  the  spasms,  preferably  with  chlorofomrr3-y 
chloretone,  chloral,  or  morphin.  More  cures  follow  control  ^'^ 
chloral  or  chloretone.  (4)  The  injection  of  carbolic  acid,  (f 
Keep  the  emunctories  active. 


CHAPTER  XII 

RABIES,  LYSSA,    HYDROPHOBIA 

Rabies  b  an  acute,  specific,  infectious  disease  produced  by  an 
''^Juiown  cause,  transmittetl  by  the  saliva^"  fluids  (usually)  of 
'^^wnmalia,  and  characterized  by  clonic  spasms^  a  rapid  course,  and 
A  fatal  termination. 

The  term  *' hydrophobia'*  is  apphcable  only  to  rabies  in  man. 
.^•a'jies  has  long  be<-n  known  to  affect  both  animals  and  man^  but 
'^  ^tii^  oripnally  thought  not  to  affect  man. 

Etiology. — The  actual  caui^e  is  unknown.  By  the  symptoms, 
^''^ji^missibility,  and  the  fact  that  the  cause  can  be  destroyeii  by 
^rilization,  light,  and  drjdnp;,  can  be  eliminated  from  contami- 
^t^l  fluidjs  by  filtration  through  porcelain,  and  can  be  increased  in 
"imlence  by  successive  inoculations  of  susceptible  animals,  it  is 
letemiined  imquestionably  to  be  a  parasite.  Whether  this  para- 
ite  is  bacterial  or  protozoic  remains  undecided;  however,  the  easy 
cstruction  of  the  virus  by  quinin  solutions  have  led  some  to  con- 
lude  that  the  etiolo^c  agent  is  a  i>rotozodn. 

The  causative  a^ent  is  spoken  of  in  medical  literature  as  the 
■JTis  of  rabicvH.  It  is  found  in  the  sahva  and  salivar>^  glands  of 
tiimals  suffering  from  rabies,  and  for  twenty-four  to  forth-eight 
t»vtr?  prior  to  the  first  manifestation  of  s\^nptroms.  The  virus  is 
Lso  found  in  the  saliva  of  uian  during  the  course  of  the  disease, 
tid  inoculation  c^f  animals  from  this  source  produces  the  disease. 
texice,  although  there  are  no  crises  reported  in  which  man  has 
piteome  inoculated  from  man,  the  possibility'  of  such  transmission 
^iist  be  accepted  and  all  precautions  exercised  to  prevent  it.  The 
*^T\xs  is  found  also  in  certain  other  structures,  especially  the  centra! 
iervous  sj^stem.     It  has  occasionally  been  found  in  the  milk. 

For  manifest  re^isons  hydrophobia  usually  arises  from  bites, 
tod  these  are  usually  made  by  the  dog,  owing  to  the  intimate  com- 
panionship between  man  and  dog.     The  percentage  of  bitten  indi- 
^dxials  who  develop  hydrophobia  is  small,  being  probably  l>etwTen 
^5  and  20  per  cent.     The  bite  of  other  animals  belonging  to  the 
^5**iJiiie  and  the  feline  species  is  responsible,  too^  for  a  considerable 
dumber  of  reported  cases,  and  the  percentage  of  infection  is  higher 
Mnong  some  of  these  tlian  in  dog-bites.     The  highest  percentage  of 
^5wx'ulationj3  occurs  from  bites  of  the  wolf,  then  the  cat,  the  dog, 
tod  otlier  animals.     The  explanation  of  the  small  percentage  of 
^ttesof  hydrophobia  resultmg  from  bites  is  due  to  the  fact  that  the 
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teeth  are  cleansed  in  passing  through  the  clothing,  and  to  the  j 
bility  of  certain  suspected  animals  not  being  rabid. 

Bites  received  on  an  unprotected  surface  are  much  more  1 
to  transmit  the  disease  than  those  through  clothing,  although 
are  sufficiently  dangerous.  The  worst  of  all  are  bites  on  the 
It  is  not  necessary  that  the  teeth  should  penetrate  the  skin; 
sion  of  the  epitheliimi  is  suflBcient;  however,  lacerated  wound 
for  obvious  reasons,  more  dangerous. 

The  virus,  when  once  deposited  in  the  tissues,  travels  alon 
course  of  the  nerves  to  the  centers,  and  remains  there  for 
indefinite  time  before  symptoms  arise.  The  virus  may  r€ 
confined  to  the  side  bitten.  This  is  the  rule  in  cases  with  a 
period  of  incubation.  In  cases  whose  period  of  incubation  is  I 
the  virus  crosses  to  the  side  opposite  the  bite,  and  may  be  i 
distributed  throughout  the  central  and  peripheral  nerve  struc 
of  the  body. 

Severance  of  a  nerve  prevents  spread  of  the  virus  pas 
severed  point.  For  example,  severance  of  the  cord  prevenl 
tension  of  the  virus  from  the  upper  to  the  lower  segment,  oi 
versa. 

Destruction  of  Virus. — The  virus  of  rabies  is  destroyed  b 
posure  to  heat  and  cannot  withstand  60®  C.  longer  than  t 
minutes.  Cold  does  not  damage  the  virus,  but  seems  rath 
preserve  it.  It  is  preserved  in  neutral  glycerin  for  an  inde 
period,  preferably  at  a  low  temperature.  Drying  of  the  virus 
the  tissues  containing  it  destroys  its  virulence  directly  in  propc 
to  the  length  of  time  it  is  dried,  until,  by  the  end  of  fourte 
fifteen  days,  the  virulence  becomes  nil.  Pasteur  based  the  1 
ment  for  prevention  of  hydrophobia  on  this  fact.  If  the  ti 
containing  the  virus  during  the  process  of  drying  are  in  very 
pieces  or  in  thin  slices  the  virus  is  destroyed  in  a  few  days, 
light  destroys  the  virus  in  forty  hours. 

A  practical  observation  should  be  made  here  concemin; 
carcasses.  All  animals  dying  of  hydrophobia  should  be  desti 
by  burning,  not  by  burial,  as  the  environment  of  the  buried 
is  such  as  to  maintain  the  inoculability  of  the  virus  indefin 
and  other  animals  preying  on  these  dead  bodies  are  likely  to  de 
the  disease.  Furthermore,  the  presence  of  such  bodies  may 
taminate  surface  water,  in  which  the  virus  may  continue  U 
for  some  weeks. 

The  usual  antiseptic  drugs — ])ichlorid  of  mercury,  cai 
acid,  and  formaldehyd — destroy  the  virus.  It  is,  furthen 
destroyed  by  solutions  of  uric  acid,  1  :  16,  and  by  bile. 

Pathology. — The*  i)athologic  changes  found  in  subjects  < 
of  hydrophobia  are  few  and  inconstant.     Most,  if  not  all,  c 
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gross  clmBig€S  result  from  the  spasms  and  are  not  characteristic. 
The  viscera,  both  thoracic  and  abdoniinal,  show  congestion.  This 
k  more  frequent  in  the  kicbic}?,  Hplec^i,  and  limgs.  Emphysema 
iMv  be  jiresent .  The  faueeis,  lar^'nx,  pharjixx,  and  esophagus  are 
\m&l\y  observed  to  be  congestetL 

In  the  l>rain  and  spinal  cord  there  is  a  general  h>'peremia  and 
inflarimmtor}'  foci,  some  hemorrhagic,  others  white  and  soften- 
ings which  are  t^aid  to  ret^iemble  those  found  in  jwhomyehtis 
(Kaiifmann).  Leukocji/es  may  accumulate  at  these  foci  xmtil  they 
rft?emble  miHar>^  abscesses.  These  changes  are  not  uniformly 
ftistributcd  throughout  the  central  nen'ous  system,  but  atTect 
certain  structures  more  intensely.  Of  these,  the  medulla  ol:>loiigata 
^ows  the  most  marked  chmiges.  Embrj^onic  cells  are  found 
acfUffiulateil  around  the  central  canal  and  in  the  motor  centers  of 
the  ("ord.  When  these  eml>r>'otia]  cells  accumulate  around  a  4'ell 
the  latter  degenerates,  and  its  space  is  occupied  by  the  embrj^onai 
celb,  constituting  the  embr>'onal  tul>ercle. 

Another  finding  is  Negri  bodies.     Their  nature  is  not  kiio\\Ti, 
Some  (including  Negri)  have  thought  them  to  be  the  causative  or- 
ganiMiis  of  hydrophoV)ia,  others  consider  that  they  are  encapsulated 
niicro-orgauisms  lying  within  the  eel  is.      They  are  constant  and  are 
^tiund  most  abundantly  in  the  horn  of  Aiumon  (pes  hippocampi). 
Their  discovery  is  the  best  and  quickest  method  for  microscopic 
^liagnosk  of  rabies.     These  bodies  appear  only  in  this  disease,  re- 
main throughout,  and  are  not  affected  liy  processes  of  decomposi- 
*J«n  subsecjuent  to  death.     The  specimen  should  be  procured  from 
the  cerebral  cortex  or  pes  hippocampi.     They  may  be  present  at 
^^^  site,  while  absent  from  another.     They  are  found  in  large 
^^^Jnbers  in  the  cerebellum,  and  with  less  frequency  in  the  medulla 
^d  the  si)inal  cord  and  its  ganglia, 

RABIES  IN  THE  DOG 
Since  dogs  are  the  chief  distributors  of  hydrophobia,  it  m 
ry  that  as  wide  knowledge  as  possiljle  of  rabies  in  dogs 
^*>Uld  be  flistributed.  The  disease  htxs  bet^n  practically  if.  indeed, 
r^5  entirely,  as  English  physicians  claim,  eradicated  from  Oreat 
^^'^tain  by  rigid  methods  of  handling  the  dogs.  The  large  cities 
^*  other  countries — Memia  is  an  example^— allow  no  dogs  the  free- 
^^Vci  of  the  streets  unless  they  wear  nmzzles.  In  all  cases  w^here 
^^ic»s  develops  among  the  lower  animals,  t^pecially  among  dogs  in 
^^^  rities,  it  should  l>e  compulsor>^  to  confine  or  muzzle  all  dogs 
^til  a  satisfactor>'  period  ellipses. 

Symptoms. — The  pericMl  of  incubation  in  the  dog  varies  from 
tnrt*e  to  five  weeks.  During  the  onset  the  dog"s  nature  changes 
I  tod  he  becomes  restless,  excitable,  and  irritable.     There  is  loss  of 
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appetite,  a  desire  for  indigestible  material;  such  as  sticks,  gras, 
or  earth,  and  the  presence  of  these  in  the  stomach  with  absence  of 
food  is  a  significant  fact.  Nausea  may  appear  and  dysphagia  is 
present.  The  dog  ceases  to  be  playful  and  afifectionate  and  is  no 
longer  obedient.  He  may  be  quiet  or  howl  and  bark  at  imaginaiy 
objects.  I  have  known  a  hydrophobic  bitch  with  young  puppies 
to  manifest  the  change  first  by  whipping  the  puppies  away  and 
refusing  to  suckle  them.  This  stage  lasts  from  one  to  three  days, 
and  is  the  most  dangerous  one,  owing  to  failure  in  recognizing  the 
true  condition. 

The  second  stage,  that  of  excitement  or  of  raging  madness,  usu- 
ally follows,  although  occasionally  the  second  stage  is  wanting  aac 
the  prodromal  stage  is  followed  directly  by  the  paralytic.  The  do| 
becomes  utterly  unable  to  control  himself,  runs  about  restlesslj 
bites  or  snaps  at  everything  that  disturbs  him,  and  may  simpl 
snap  at  imaginary  objects.  He  wanders  aimlessly.  Eknaciatio 
is  rapid.  |The  frothing  at  the  mouth,  so  deeply  significant  to  tl 
laity,  is  not  constant,  but  inability  to  drink  is  marked,  owing  1 
pharyngeal  spasms.  Ropy  saliva  runs  from  the  mouth  on  th 
account.  The  bark  is  hoarse  and  unnatural.  This  is  followed  i 
two  or  three  days  by  evidences  of  paralysis,  which  begins  in  tl 
hind  legs  and  gradually  ascends  till  death  ensues,  preceded  by  coi 
vulsions. 

When  the  paralytic  stage  follows  the  prodromal  stage  tl 
symptoms  just  described  may  be  wanting.  The  dog  shows  pa 
alysis  of  the  muscles  of  mastication,  indicated  by  dropping  of  tl 
lower  jaw,  a  sign  accepted  as  pathognomonic  by  veterinariaD 
and  paralysis  of  the  extremities  and  muscles  of  deglutition;  th 
is  more  rapid  in  its  course  than  those  cases  in  which  the  stage 
excitement  is  present.     This  is  known  also  as  dumb  rabies. 

HYDROPHOBIA  IN  MAN 

The  period  of  incubation  in  man  varies  widely.  The  avera] 
time  is  six  weeks.  The  minimum  period  of  incubation  is  aboi 
two  weeks  and  the  maximum  is  one  hundred  and  eighty  day 
occasionally  the  disease  has  been  reported  to  occur  as  late  as  oi 
year  or  more,  but,  if  this  is  possible,  it  is  certainly  very  rare. 

Prior  to  the  onset  of  hydrophobia  there  may  be  certain  pr 
monitory  symptoms.  The  patient  is  uneasy  and  the  scar  nu 
become  reddened  and  itch  or  bum.  If  the  woimd  has  not  healt 
the  granulation  tissue  assumes  an  unhealthy  appearance.  Pa 
may  be  present  in  the  scar  or  wound  and  in  the  r^on  supplied  1 
the  same  nerve.  The  local  s>Tnptoms  may  antedate  the  disea 
several  days. 

Stages. — Three   stages    of   hydrophobia    are   described — ^tl 


I 

I 


SASnES,    LTBSA,    HTDBOFBOBIA  253 

pretDODitonrr  or  ^^^  stage:  ibe  stage  of  excitement,  or  fleeoad  sla^; 

tbeparabticj  or  third  stage. 

The  Premomtarff  Siage. — ^Thk  stage  is  cfaaiaetefiied  by  the 
maey,  restless  ccmditkni,  aad  the  feeling  of  ^ome  tmpeiidipg 
ml.  The  patient  feeb  uid  locks  anxiioas;  his  diBpoatiosi  changes, 
Bjui  he  k  easily  irntated  or  beeomes  melanehdie.  The  sendonum 
is  Mpersusceptible  to  stimufi^  aa  is  shown  by  the  presence  of  marked 
iyptTesthesia-  Photophobia  may  be  present.  The  patient's  at- 
teation  cannot  be  coacentfated,  the  mind  wandering  ea^ty  from 
tbe  iiubject.  Sleeplessness  intervenes.  Then  the  begjoning  spasms 
are  indicated  by  disturbanee  of  the  phaiyiigeal  and  lar3nigeal  miia- 
eles  first.  The  patient  cannot  eat  or  drink  satisfactorily;  he 
ftnogles  or  chokes  easily  and  has  no  appetite.  The  voice  becomes 
haaky  and  malaise  comes  apace.  There  is  precordial  distress. 
The  mental  ^Tnptoms  become  more  intense  and  the  individiial 
wntinues  to  grow  more  and  more  tmlike  himsdf,  until  delusions 
and  mania  appear  toward  the  end  of  this  stage*  At  times  disposed 
to  taUc  excessrv'eh%  at  others  he  seeks  solitude  and  silence.  This 
stage  continues  for  from  eighteen  to  forty-eight  hours. 

Dke  Stage  of  Excitement. ^The  s\Tnpt0ms  gradually'  increase 
iftiCTerit)'  and  the  spasms  in  extent,  and  the  whole  ^pearanee 
fc<*om®  that  of  one  gone  mad.  The  face  is  wild  looking  and 
fipftfc.  Irritation  of  the  skin  and  stimulation  of  the  auditory 
BCTve  causes  dilatation  of  the  pupils.  The  whole  appearance 
M  ojie  of  tension,  the  mtiscles  are  drawn  and  imea^'.  The 
«piHiis  of  the  first  stage  are  increased  in  intensit>%  frequency, 
and  eaae  of  provocation,  Ever>^  attempt  to  swallow  either  food 
Of  drink  induces  the  spasm,  and  a  sense  of  suffocation  comes 
o^er  the  patiejit;  dyspnea  is  present  during  the  spasms;  on 
•<!«oyiit  of  the  inability  to  s^'allow,  the  saliva  accumulates 
and  runs  in  strings  from  the  mouth.  Thirst  is  intense  and 
^tialile  from  inability  to  swallow,  the  fluids  attempted  being 
Wbly  spurted  from  the  mouth.  Vomiting  is  sometimes  o!>- 
•^fved.  The  spasms  gradually  involve  more  of  the  voluntary 
niuscleg  until  they  become  general.  They  are  usually  described  as 
cbiif^  but  they  may  resemble  those  of  tetanus,  even  the  rather 
characteristic  posture  of  opisthotonos  being  assimied.  The  sen- 
^rium  becomes  increasingly  susceptible,  and  the  least  noise, 
♦specially  that  produced  by  splashing  or  running  of  water,  the 
y^  sight  or  suggestion  or  thought  of  water  or  anything  resembling 
Mhegentle.st  touch,  the  tiniest  ray  of  light,  \\'ill  throw  the  patient 
^^  a  convulsion.  All  normal  reflexes  are  mcreitsed  until  the  cor- 
"Reenters  of  the  brain  become  affected;  the  pupils  remain  dilated, 
y^tn^  reflexes  disappear,  and  control  of  the  vesical  sphincters  is 
The  length  of  the  attacks  increases,  and  they  are  relaxed  by 
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sheer  exhaustion.  The  respiratory  muscles  are  involved,  and  res- 
piration, therefore^  suspended  until  the  spajsm  relaxes.  On  this 
account  death  may  occur  during  this  stage.  The  mental  suffering 
is,  from  all  appeartuices,  as  marked  between  the  attacks  as  the 
physical  is  dm*ing  their  continuance.  The  dread  of  e^ch  succeed- 
ing attack^  i^ith  its  torturing  pain  and  violent  exercise  of  sore 
muscles,  hamits  the  patient  during  the  interval.  He  is  lueid  be- 
tween attiicks,  unless  the  cerebrum  is  especially  involved,  when 
delirium  occurs  and  persists. 

The  temperature  change^j^  are  inconstant  and  unimportant. 
The  temperature  rises  during  the  first  stage  and  continues  through- 
out the  disease.  Its  range  is  from  100^  to  105^  F.  As  in  tetanus, 
so  here  there  ma>'  be  a  postmortem  rise  of  tem|>erature.  The 
pulse  is  rapid  and,  with  the  approach  of  exhaustion,  becomes  very 
feeble  and  frequently  irregular.  Priapism ^  vtith  its  attendant  dis- 
comforts, is  usually  observed,  and  desire  for  sex-ual  intercourse  may 
be  marked  and  amio>^ng.    Unprovoked  emissions  sometimes  occur. 

The  second  stage  lasts  two  or  three  days. 

The  Paralytic  St^ge. — A  short  while  prior  to  death,  usually  less 
than  one  rlaVj  the  spasms  su!>siile,  the  mental  sjTnptoms  disappear, 
an<l  the  patient  and  his  attendants  are  hkply  to  consider  him  l>etter 
and  perhaps  on  the  roatl  to  recovery.  Not  so;  it  is  the  beginning 
of  the  terminal,  fatal,  paralytic  stage.  The  paralysis  begins  near 
the  part  bitten,  ami  gradually,  but  rapitUy,  spreads  till  it  becomes 
general,  and,  finally,  on  reaching  the  vital  centers,  death  cnf  ^ 
unless,  indeed,  as  is  usually  the  case,  death  vntli  or  without  • 
comes  from  exhaustion. 

The  paralytic  stage  may  follow  the  prmtromal  s>T[nptoms  and  no 
spasms  occur.  This  is  more  likely  to  follow  a  large  wound,  or  large 
doses  of  virus,  and  when  the  atrium  is  on  the  lower  extrejnity. 
Paralysis  usually  l>egins  in  the  region  of  the  bite,  but  maj'  start  in 
the  lower  extremities  as  a  paraplegia.  The  paralysis  ascendd 
rapidly,  all  muscles  supplied  l)y  the  cord  are  involved,  and  death 
supervenes  when  a  vital  center  is  re-ached.  In  this  t>i>e  swallow- 
ing is  possible.  The  duration  of  the  paralytic  t}"pe  is  usually 
shorter  than  the  raging  (two  to  five  days),  but  death  may  not 
occur  before  the  seventh  day. 

Diagnosis. — Hydrophobia  must  be  differentiated  from  tetanus, 
acute  mania,  hysteria,  and  lysst>phobia  or  pseudophol)ia.  The 
differentiation  in  any  of  these  instances  should,  umler  ordinar\'  cir- 
cumstances, be  made  without  difficulty  if  the  history-  of  the  case 
and  the  sj^nptoms  be  considered  carefully.  On  the  other  hand< 
the  need  for  such  a  differentiation  is  growing  less  frequent,  oiling 
t-o  the  preventive  means  empioyed.  There  are  but  a  small  p€»r- 
centre  of  physicians  of  the  present  day  wiio  have  had  the  opportu* 
nity  to  study  a  case  of  hydrophobia  in  man. 


BABIES,    LYSSA,    HYDROPHOBIA  255 

A  much  more  important  study,  therefore,  is  that  enabling  us 
torecoRui^e  hydrophobia  in  animak  which  have  bitten  an  individ- 
ual. The  first  fact  to  be  remembered  in  such  cases  is  that  it  is 
aliflolutely  neeessar>^  that  the  dog  (or  cat)  should  not  Ije  killed  after 
producing  a  bite  uiile^^  an  umnistakalde  diagnosis  has  been  made, 
and  in  the  vast  majority  of  ca>se^;  this  is  impossible  at  the  time  of  the 
biting,  owing  to  the  greater  frequency  of  such  occurrence  during 
theeiirlier  stages  of  rabies.  The  animals  should,  therefore,  be  con- 
find,  preferably  by  a  competent  veterinarian,  until  the  disease 
has  had  time  to  develop.  If  it  fails  to  sliow^  positive  symptoms  of 
rabies;  within  forty  days  the  patient  can  lie  dismissed  without 
preventive  treatment.  If  the  animal  develops  a  disease,  but 
recovers,  this  may  be  accepted  as  positive  evidence  that  the  disea^^ 
is  not  rabies.  The  shorter  i>erio<l  of  incubation  in  the  tbg,  and  the 
fart  that  the  disease  must  be  practically  begimiing  to  *levelop  lief  ore 
inoculation  can  occur,  and,  on  the  other  hand,  the  long  incubation 
periixl  in  man,  renders  it  safe  to  wait  for  this  hifomiation.  If  the 
aniinal  is  killed  at  the  time  of  the  bite,  as  is  troo  often  the  case^  then 
the  animal  should  be  turned  over  to  a  competent  pathologist,  or 
proper  partes  of  the  central  nervous  tissues  should  be  plactnl  in 
O'^utral  glycerin  and  sent  to  tlie  pathologist;  it  is  inunaterial  if  the 
^mal  has  been  dead  long  enough  for  decomposition  to  be  well 
advanced,  the  Negri  bodies  can  still  be  found.  Fbrtimately,  they 
appear  early  in  the  tissues  and  remain  intact  long  after  decomposi- 
tion begiiL'i. 

Prognosis, — The   prognosis   of   hy<lrophobia   is   hofx^ess — no 

^'^^^  recover.     However,   the  means  of  prevention  are  almost 

^lUally  sure  if  the  possibility  of  hydrophobia  is  recognized  at  the 

tiGie  of  the  bite.     Just  what  percentage  of  indi\nduals  bitten  by 

j^'^id  dogs  develop  the  tUsease  is  uncertain,  but  it  is  probably 

I^^Ween  15  and  20  per  cent.  Avhere  no  preventive  treatment  is  used. 

'  Is  higher  in  wounds  of  ex]:>osed  surfaces,  the  hands,  the  face,  and 

^^^  bare  legs,  and  lower  in  wounds  of  parts  covered  by  clothing; 

lusher  in  w^ounds  produced  1>y  wolves  and  cats;  higher  in  large 

T^^^l^ted  or  deep  woimds ;  lower  in  superficial  wounds  and  in  abra- 

SK>i\e^     If  preventive  treatment  is  done  by  amputation  the  number 

^  ^^Hse»  of  hydrophol)ia  is  reduceil  J  of  1  per  cent. 

^Treatment. — Propiujlaxis.—ln  all  cases  where  liites  have  been 
made  by  suspicious  animals,  or  where  saliva  from  the  mouths  of 
^^h  has  come  into  contact  with  a  wound  or  ulcer,  as  in  those  who 
\><^rTnit  dogs  to  lick  their  hands  and  faces,  the  wotmd  and  the  sur- 
rounding area  should  be  antisepticizeil  either  by  the  application  of 
sVtonp  bichlorid  of  mercury  solutions  or  carbolic  acid,  or  by  the 
M^plieation  of  the  actual  cauter>^,  wliich  is  preferable.     The  longer 
the  lime  intervening  between  the  infliction  of  the  bite  and  stjch 
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treatment,  the  greater  the  probability  of  failure.    If,  however,  8U 
a  method  is  employed  early  and  thoroughly  it  can  scarcely  fwl 
prevent  the  development  of  hydrophobia. 

It  is  the  rule  now,  and  its  application  has  almost  abolisbi 
hydrophobia  in  intelligent  commimities,  to  recommend  all  perso 
bitten  by  rabid  animals  to  take  the  Pasteur  treatment.  T 
inability  of  many  patients  to  reach  the  laboratories,  if  distant,  ai 
to  pay  for  the  treatment,  and  the  poor  provisions  of  most  citi 
for  handling  such  cases,  renders  it  often  necessary  to  for^o  th 
treatment  and  to  trust  to  antiseptic  treatment. 

Pasteur  Treatment, — So  far  as  has  been  learned  from  tl 
many  thousands  of  cases  immunized  by  this  plan,  one  may  conclui 
that  the  treatment  is  absolutely  devoid  of  risk  of  producing  hydr 
phobia,  unless  those  who  develop  the  disease  in  spite  of  treatmei 
are  considered  to  receive  their  infection  from  this  source. 

The  Pasteur  treatment  for  prevention  of  hydrophobia  in  i 
dividuals  who  have  been  inoculated  consists  in  the  gradual  ir 
munization  by  administering  virus  attenuated  by  drying,  and  ; 
each  succeeding  dose  giving  a  less  attenuated  virus  until  the  boc 
is  immunized  against  the  disease.  The  plan  is  very  simple — tl 
spinal  cords  of  hydrophobic  rabbits  are  dried,  and  the  initial  do 
is  made  from  a  cord  that  has  been  dried  fourteen  days,  and  thi 
reduced  to  the  lowest  virulence,  the  second  dose  is  given  from  oi 
dried  thirteen  days,  and  so  on  until  the  last  doses  are  made  fro 
a  fresh  cord.  The  treatment  is  administered  hypodermically,  ; 
an  emulsion  in  neutral  glycerin.  The  following  scheme  will  illu 
trate  the  plan  of  treatment: 

Day  of  treatment 1     2     3    4     5    6    7    8    9  10  11  12  13 

Number   of    days    cord    was 
dried 14  13  12  1110    98765432 

If  a  sufficient  number  of  days  have  elapsed  before  the  beginnii 
of  treatment  to  demand  haste  alternate  doses  may  be  skipped,  ar 
only  odd  doses  given,  or  a  dose  may  be  administered  each  jnomii 
and  evening.  Thus,  the  number  of  days  of  treatment  may  be  r 
duced  by  half.  It  is  important  to  state  here  that  the  emulsioi 
employed  for  treatment  may  now  be  ordered  directly  from  tl 
manufacturer  by  the  attending  physician. 

The  treatn\ent  of  hydrophobia,  as  such,  has  proved  to  be  a  frui 
less  task.  After  the  disease  develops  the  Pasteur  treatment  is  < 
no  more  value  than  any  other,  and  all  that  the  physician  in  charj 
can  do  is  to  control  the  spasm  by  quietude,  darkness,  antispa 
modics,  anod^-nes,  and  anesthetics.  Unlike  tetanus,  the  diseai 
kills  indcpenclently  of  the  spasms,  and,  even  if  they  are  controller 
life  is  not  prolonged  by  treatment. 


CHAPTER  XIII 


ANTHRAX,  WOOL-SORTERS'  DISEASE,  MALIGNANT  PUS- 
TULE. CHARBOK 

Anthrax  is  an  acute  infectious  tUsease  produced  by  the  Bacillus 
^ttmcis,  and  appearing  either  as  an  external  surgical  lesion ,  or  as 
^  btemal  medical  dit^etise. 

Etiology- — The  cause  of  anthrax  Ls  the  Bacillus  anthracis,  a 
widely    distributed    micro-organism,    habitually    forming    spores 
*^hicli  are  ver>'  resistant  to  bactericidal  agents,  and  pass  tmharmed 
t^trough  the  stomach,  although  the  baeteria  are  destroyed  by  the 
gastric  juice.     This  bacterium  was  the  first  discovered  of  the  large 
ttiimber  of  pathoEjenic  genus.     They  are  widely  distributed,  are 
found  especially  in  soil  and  on  the  products  of  the  soil.     Once  they 
gain  &  hold  upon  the  soil  they  are  with  difficulty  eradicate*!.     In 
Qciany  regions  emlemic  new  territor>'  is  invaikd  by  the  blood  and 
fiesh  of  dead  animals,  or  by  eontaminateil  water,  such  ;is  the  wast6 
from  tanneries  flowing  over  the  ground.     From  the  soib  grass,  and 
h^ty  animals  are  infecte<l,  chiefly  herbivora,  occfisionally  carnivora; 
and  from  these  animals  and  their  products,  tiesh,  bloorl,  hides,  hair, 
ajidwool,  man  becomes  infected,  often  in  parts  of  the  world  remote 
from  the  nati\ity  of  the  animal.     The  most  dangerous  countries 
OJ'e  the  continent  of  Europe,  Houth  America,  China,  and  South 
Afrira;  occa^sionallj^  small  outlireaks  are  seen  in  the  United  States. 
Hides,  wool,  and  hair  from  these  co\mtries,  especially  from  Russia 
'^•^i  China,  are  the  chief  sources  of  the  disease  among  workmen. 
Hence,  those  who  work  in  tanneries,  woolen  mills,  and  manufac- 
^lirpTs  of  hair  products,  Imtchers,  and  occasionally  farmers,  in  dis- 
tricts where  the  disease  is  endemic,  are  infected. 

Milk  from  infected  animals  may  convey  the  disease.  The 
^emal  form  may  be  contracted  from  any  infected  material,  the 
^^temal  more  especially  from  materials  which  are  dr>'  tmil  free  from 
^a^.    Flies  and  fleas  may  communicate  the  infection. 

The  bacillus  of  anthrax  retains  its  vitality  indefinitely  in  the 
^il»  aad  is  not  reduced  ui  virulence  or  activity  by  the  ordinary 
Proceaees  of  manufacture,  such  as  tanning.  The  mode  by  which 
sJithrax  infection  produces  disease  is  not  known,  no  toxin  ha\dng 
"^  discovered.  It  is  antagonized  by  admixture  of  staphylococci 
^  streptococci  and  destroyetl  by  Bacillus  pyocyaneus.  When 
ittocaiised  to  grow  at  temperature  above  42^  C.  it  becomes  attenu* 
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ated,  and  has  Vjeen  used  iii  this  form  for  imraunization  of  animals  by 
injecting  it  in  conjunrtion  with  an  anti-anthrax  serum,     Pasteur 
plan  fur  attenuation  uf  the  Ijaett^ria  fur  immunity  was  to  cultivai 
the  first  injection  twenty-four  days  and  the  second  twelve 
at  the  above  temperature. 

Pathology. — The  morbid  changes  found  in  cases  dying  of 
thrax  are  not  of  ver>'  great  clinical  interest.    Hemorrhages  into  1 
viscera  and  ecchjiuuses  of  tlie  serous  surfaces,  especially  of 
heart  and  lungs,  occur.     Cloudy  swelling  of  the  spleen  and  liver  i 
enlargement  of  these  organs  is  seen.     The  I>inph-nodes  are  eiila 
in  the  region  affectetb  the  l>ronchia]  nodes  being  especially  affecte 
They  contain  a  fil>rinohemorrhagic  exudate.     There  are  effusie 
in  the  omentum  and  extraperitoneal  tissue,  and  hydrothorax 
effusion  into  tht^  pericartlinm  are  frequent.     The  fluid  may 
serous  or  occasionally  blootly. 

The  stomach  and  intestines  may  show  inflamed  masses,  whici 
)>reak  down  and  resemble  the  carbimcle  of  the  external  type 
antlirax.  In  the  ]>uhnonary  t>']>e  the  lungs  become  edematous  anrf 
the  alveoli  fill  up  with  a  filirinons  exudate,  which  may  be  bloody  and 
conform  to  tht*  type  either  of  lobar  or  lol)ular  pneumonia. 

The  bacilli  are  recoveral»le  from  the  Itlofxl  in  general  infeetionF, 
which  occur  more  frequently  from  the  internal  than  from  the 
external  t>i>e. 

Boon  after  death  the  body  becomes  very  dark  and  decomposition 
sets  in  early. 

The  External  Type. — This  manifests  itself  in  the  malignant  pu^ 
tule  which  occurs  at  the  site  of  the  atrium.  The  perio<l  of  incub*^ 
tion  is  from  one  to  three  da>^s,  A  local  inflammation  begins  as  a 
small  livid  si>eck,  which  rai>idly  enlarges  anil  becomes  red  or  yellow- 
ish-  The  lump  may  reach  the  maximum  size  of  a  hen's  egg*  Over 
its  surface  a  bleb  forms,  %vhich  contains  a  clear  watery  fluid  or  ^ 
sanioserous  fluid.  This  ruptures,  the  fluid  escapes,  and  the  *v^^ 
flamed  central  portion  turns  black,  becomes  necrotic,  and  from  b 
neatli  it  a  discharge  comes  which  contains  the  spei'ific  baeil 
The  discharge  is  purulent  only  in  cases  of  secondary^  pyogenic 
fectitm.  The  necrotic  mass  or  scab  seems  to  sink  down  so  tha< 
wall  is  left  surrounding  it.  In  the  region  immediately  surround 
the  pustule,  either  on  nonnal  skin  or  an  infiltrat*Hl  inflamed  anM*f| 
number  of  ring-like  vesicles  form,  ant!  contain  either  a  clear,  IjIui:^ 
red,  or  yellowish  fluid.  The  l>^n|>hatics  are  occasionally  invoK*^ 
The  malignant  pustule  is  the  most  frequent  t>"pe  of  anthrax  in  i 
and  usually  appears,  for  obvious  reasons,  on  the  bands,  for 
or  face. 

At  the  beginning  the  patient  complains  of  burning  or  itcbitf 
at  the  site  of  infection;  beyond  this  the  pustule  is  and  remiUD* 
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Iw  from  pain,  but  shows  tenderness  on  pressure.  As  the  case 
pr(>t,Tes5e^  the  netTotic  central  mass  irifTeasps  in  size,  reaehing 
>«)in(  limes  the  diameter  of  iu\  inch.  Edema  appears  around  tlie 
pustule,  and  roay  extend  to  remote  limits,  affecting:  the  whole 
hmi  and  neelv  or  an  entire  extremity.  The  edematous  surromuiing 
area  i^  hard  and  brawny^ 

The  general  symptorrLs  produced  by  nialij^ant  pustule  bear 
m  definite  relationship  to  the  extent  or  intensity  of  the  local 
lesion.  They  may  be  wanting  entirely,  they  may  appear  in  the 
lirst  hv^enty-four  hour.s.  or  only  after  a  week  or  more.  At  first 
t!if"  constitutional  symptoms  are  those  of  infection  in  general — 
malaise,  heailache,  loss  of  appetite,  ]>erhaps  nausea  and  vomiting, 
and  rigor  or  chilliness.  The  temperature  is  ^^ariable  and  ordinarily 
of  no  significance.  It  may  l)e  high  in  mild,  tow  m  severe,  eases  of 
external  anthrax.  The  jm!se  is  accelerated  aiui,  as  the  patient 
(?mws  worse,  becomes  irre^ilar  imd  weak.  S^Tuptoms  of  exhaus- 
tion appear  a8  the  fhsease  advances;  evEmosis  and  increi^sed  respira- 
tion occur,  vomiting  and  diarrhea  may  lie  violent,  and  the  stoojs 
art*  foul  The  restlessnesK  of  the  begiiming  may  be  succeeded  by 
^onviibions  or  delirium,  and  coma  may  develop,  although  the  nund 
^i^uully  remains  clear  to  the  end,  which  may  come  gradually  from 
exkustion  or  suddenh'  and  ^nthout  warning.  In  the  fatal  cases 
^tb  usmally  comes  within  a  week,  but  in  venr^  severe  eases  it  may 
TOmemthin  thirtj^-six  to  fortyH:'iglit  hours. 

Anthrax  Edema.— Occasioiudly  anthrax  manifests  itself  far 
*liff«'rmtly  from  the  lesion  described  above,  showing  as  its  chief 
ciiiira<!teristie  an  extensive,  brawny,  e<lematous  s-welling,  the  sur- 
frirp  of  which  may  show  e\idence  of  the  imderlying  inflammation, 
aiid thf* condition  may  l>e confused  wit h  ensipelas.  It  is  sometimes 
t'iilleil  anthrax  er^sipelaxS,  The  inflection  in  an  anthrax  edema  is 
not,  a8  in  malignant  pustule,  confinrMl  in  the  cutaneous  tissue,  but 
basbwn  admitted  into  the  connef_'ti\^e  tissue  of  the  region  attacked. 
The  primary-  eschar  is  often  wtmting,  and  the  edematous  tissue  has 
3i  tmrtslucent  appearance.  On  incision  into  the  tissues  they  appear 
l^'^^e  filled  w\ih  a  more  or  less  gelatinous  substance,  rather  than 
^th  water>'  fluid  of  ordinary^  eilema. 

Blebs  may  form  on  the  surface,  ami  when  they  rupture  are 
Mowed  by  the  characteristic  dr>'  eschar.  Anthrax  edema  is 
Unless,  but  it  is  ver>'  rapid,  and  is  much  more  fatal  than  malig- 
Tiiiat  pustule.  Anthrax  edema  is  often  associate<l  with  malignant 
L^tule  of  the  face.    In  this  type,  as  in  the  preceding,  the  lymphat- 

nodes,  and  vessels  are  aflet^tcrl,  showing  the  usual  changes  of 

plmngitis  imd  hTtiphadcnitis  in  extreme  development. 

Geaerai  Infection. — The  non-surgical  forms  of  anthrax,  kno\\Ti 

internal  anthrax,  do  not  concern  us  here.     They  may  he  intes- 
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tinal  (mycosis  inte^tinalis),  pulmonary'  anthrax  (wool-sorters* 
disease),  or  antliracemia.  The  sympt^Dms  uf  a  violent  infection 
develop^  either  with  no  previous  warning  or  mth  the  ordinarv^ 
protlroraid  evident'e  of  a  begiiminf!;  infection,  and  rajiidty  run  their 
course  to  a  fatal  tern dnat ion ;  at  tiint*s  death  comes  by  collapse  in 
two  days  or  less  from  the  begimiing.  In  the  pnhnonary  t^^M?  the 
lungs  are  more  prominently  called  to  attention,  and  in  the  inte*?* 
tinal  type  gastro-inte^^tinal  symptoms  predominate;  hut,  while  the 
involvement  of  these  organs  is  re-spectively  emphasized,  yet  the 
general  condition  is  one  of  extreme  intoxication  and  proetration. 
The  temperature  is  rarely  very  liif!:h. 

Diagnosis. — Anthrax  ctin  UK\ially  he  recognizefl  with  little 
difficulty  if  it  is  thought  of.  The  diuiger  is  that  it  will  escape  with- 
out diagnosis  when  only  occasional  sporadic  cases  are  seen.  In  the 
external  t>^es  the  bacilli  are  eiisily  discovered  in  the  fluiil  of  the 
blebs,  but  they  are  more  difTicult  to  find  after  the  lapse  of  a  week 
or  after  the  occurrence  of  pyogenic  infection.  In  malignant  pustule 
the  appearance  of  the  primarj^  lesion,  with  the  central  bleb  and  the 
surroimding  zone  of  small  vesicles  on  an  infliimed  base,  and  the 
subsequent  fonnation  of  an  eschar,  is  characteristic.  In  pulmonar}* 
anthrax  the  characteristic  bacteria  may  he  recovered  from  the 
sputum,  and  in  mjTosis  intestinalLs  from  the  feces.  The  absence 
of  pain  in  so  violent  an  inflanunator>^  lesion  as  external  anthrax 
should  cause  search  for  the  bacilli,  iis  in  the  ordinary  pyogenic 
infections  of  similar  appearance,  such  as  phlegmonous  erj-sipelas 
and  carbuncle,  pain  Is  a  verj^  prominent  s^inptom.  The  occupa- 
tion of  imhviduals  manifesting  suspicious  sjTuptoms  should  always 
be  inquired  into  specifically. 

Complications*— When  anthrax  develops  as  a  local  or  external 
process  there  is  always  danger  of  its  becondng  general,  or  of  metiL«- 
tases,  especially  of  the  larger  viscera,  developing.  Wlieji  tlie 
lungs  are  affected,  or  when  the  edematous  t^'pe  occurs  in  the  fsce 
or  neck,  edema  of  the  glottis  is  likely  to  hasten  the  end. 

Prognosis. — The  outlook  in  all  cases  of  anthrax  is  grave  enough. 
In  the  iiitenud  forms  the  fatal  cases  may  reach  as  high  as  80  per 
cent.  In  exteriuil  anthrax  the  prognosis  is  materially  moilificil 
by  the  site  of  the  primarj'  lesion.  Broadly  speaking,  the  nearer 
the  malignant  pustule  to  the  face^  the  greater  the  mortality;  tlie 
mortahty  in  these  cases  ranges  from  20  to  30  per  cent.  Les^ions 
on  the  neck  and  eyehds  are  the  most  dangerous.  Those  on  tlie 
upper  extremity  have  a  mortahty  about  half  that  of  lesions  on  the 
face  and  neck,  and  those  of  the  lower  extremities  about  half  thai 
of  the  upper. 

Those  cases  which  show  marked  febrile  reaction,  or  an  active 
inflammation  locally,  are  more  favorable  than  those  in  which  the 
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rniftion  is  slight.  The  quality  and  rate  of  the  pulse  is  important, 
A  mtxlorate  pulse-rate,  with  good  volume,  is  favorable,  while  a 
weak^  rapid,  or  irregular  pulse  is  usually  followed  by  death.  Bell 
(quotal  by  Ravenel)  says  the  pulse  is  the  best  guide. 

Treatment. — Prophylaxis. — All  animals  dying  of  anthrax 
sliould  be  totally  destroyed  liy  liurning.  No  part,  such  as  the 
hides,  should  be  used,  for  the  danger  of  skinning  the  carcass  is 
iiuinilest.  If  cremation  is  impracticable,  the  body  should  be 
I'Urieil  deeply,  beyond  the  dnnger  of  vermin  infecting  the  soil  from 
it.  The  banis  and  stables  which  harbureil  the  aninuil  must  be 
dyBfeetLHl  under  skilled  direction^t  is  a  difficult  i>rocedure. 
Tlie  appearance  of  the  disease  in  a  herd  of  animals  demantls  isola- 
tion of  the  diseased  ones  ami  immunization  of  the  healthy  ones  by 
injection  of  serum.  The  rules  of  asepsis  and  isolation  are  to  be 
excfuted  rigidly  by  those  in  attendance  upon  anthrax  patients,  and 
?iilw|uent  sterilization  of  tlie  apartments  must  l>e  complete. 
Mm  hius  been  successfully  immunized  by  injecting  serum. 

Active  Treatment, — The  first  prhiciple  to  impress  in  the  treat- 
ment of  external  anthrax  is  that  the  infectiun  is  nmch  more  uni- 
f'*nnly  limited  to  the  local  primary'  lc^«iion  in  man  than  in  aninuds, 
wid  tluit,  therefore,  nothing  shall  lie  ilone  by  way  of  treatment 
which  can  vitiate  or  reduce  this  natural  protraction.  It  has  r>een 
shown  that  the  plans  formerly  employed,  of  excision  or  cauteriza- 
tion, reudcred  the  dislodgment  of  the  bacteria  from  the  malignant 
pui^tiilp  much  more  probal>le  than  if  no  such  interference  had  been 
uiade,  E V en  so  ins  igni  fi  c  an  1 1  r a u m  a  a s  may  be  done  I >y  hy pod  e nni  c 
injections  or  attem]>ting  to  lift  the  eschar  are  interdicted.  J^^econd, 
the  part  afft^te^l  must  be  protected  from  all  otlier  disturbances 
^Wi'h  aiay  cause  a  spread  of  the  infection;  hence,  all  manipulation 
bniLHmg^  and  umiecessar}^  movement,  active  or  passive,  of  the 
W  \$  proscribed,  and  efficient  innnobilization  is  done  by  the 
Jippheation  of  splints  and  dressings.  The  part  should  then  be 
piacd  in  the  elevated  position,  .\ntiseptic  dressings  may  be 
^ployed^  but  they  are  probaldy  of  no  value  except  to  prevent 
*^ndar>^  infection.  Such  tlressings  should  either  l>e  applieil  and 
l^^pt  moist  or  used  in  the  form  of  ii  salve,  wluch  prevents  sticking 
of  the  dressings.  The  im]>ortant  points  to  rememlier  are  rest  and 
*hfiolute  freedom  from  the  slightest  pressure  or  mimipulati(jn. 

Smim  Treatmeul. — In  addition  to  its  inmiunizing  property  the 
^'iiti-anthrax  serum  has  proved  to  be  of  great  benefit  in  the  treats 
*^Pnt  of  anthrax  in  man.  It  should  l>e  used  in  all  cases,  whether 
^termj  or  mternal,  and  should  begin  witli  large  doses.  The 
i^wjrtality  is  very  materially  reduced  by  its  employment. 
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GLANDERS,  FARCY,  EQUINIA,  MALLEUS 

This  is  an  inft'ctious  disrate  prmiuced  by  Bacillus  rnallci, 
ehariU'terized  by  tht*  fonmitioii  of  pastilles,  abscesjf^es,  luid  ulcera.i 

Etiology.— Til e  t-aase  of  ghinders,  the  Bai'ilhis  mallei »  is  tn 
raitted  to  man  M8ually  from  the  horse,  a^iis,  or  occasionally  other' 
animals^  and  thus  the  disease  occurs  most  frequently  in  those  who 
care  for  or  use  these  animals,  Tlie  bacillus  gains  access  to  the 
tissues  through  wounds^  ulcers,  and  rhagades;  their  aVnlity  to  pro- 
duce the  disease  eonsetiuent  upon  rubbing  the  bacteria  into  the 
skin  him  been  demonstrated  in  experiments  on  iinimals.  They  may 
be  recovered  from  the  lesions,  their  tliseharges,  or  the  blood 

Pathology. — The  changes  produce<i  l>y  the  disejise  are  not  eh 
acteristic,  and  are  those  of  a  violent  infection,  80  far  as  the  viscers^ 
are  concerned ;  tlie  local  changes  conform  to  the  t>T:)e  of  le^on  pro- 
diiced — mflammator>\  pustulnr,  or  ulcerative — ^a,s  the  case  may  be, 
with  now  antl  tlieri  the  appearance  of  gangrene.  These  changes  are 
seen  witli  greater  frequency  in  the  niucoys  meml>rajie  of  the  air- 
passages  and  in  the  lungs,  or  in  the  skin  and  subcutaneous  tissue, 
although  suppurative  and  inflammatory^  changes  are  often  seen 
widely  distributed  throughout  the  body,  esj>ecially  in  the  muscles 
and  joints,  while  any  mucous  surface  may  be  attackeci. 

Symptoms. — There  are  two  distinct  t\'pes,  dependent  upon  the 
anatomic  site  of  infection  mid  upon  the  spread  from  the  primar>^ 
focus.  Farcy  is  the  tyi>e  which  affects  the  skin  and  subcutaneou.'^ 
tissues,  the  external  type,  (rlnnders,  the  internal  tvpe,  affects  the 
mucous  membrane  of  the  nose,  air-passages,  and  lungs.  Either  may 
be  accompanied  liy  the  other  or  followed  by  it.  Either  may  Ix* 
acute  or  chronic.  The  acute  forms  of  l>oth  farcy  and  glanders 
never  become  chronic,  but  the  chronic  form  of  either  may  at  any 
time  become  acute, 

The  constitutional  symptoms  of  the  dkease  are  dependent  upou 
the  absorption  of  toxins  from  the  infected  tissue*;,  and  not  upon  the 
presence  of  one  type  or  imother.  Hence,  a  description  of  the  gen- 
eral symptomatology^  may  be  given  at  once.  The  perioti  of  incu- 
bation is  from  three  to  five  days.  The  local  lesions  may  not  -^  • 
up  until  after  tiie  general  symptoms  appear,  aUhough  the  rever^r  i- 
the  rule.  The  patient  may  have  a  chill  or  chilliness,  a  rise  of 
tc^mperature  which   may  be  moderate  or  high  at  the  beginning, 
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brhr*,  loss  of  appetite,  weakness  or  prost ration »  and  severe 
ym<  istiout  the  bo<ly,  €\speciiiily  in  the  muscles,  bones,  iind  joints. 
I  Thf^  pains  continue  tliroughout  the  course  of  the  disease.  The 
I  pulse  is  quickened  and  l>ecomes  weak,  and  as  the  disease  advances 
I  heconn^  rapitl  imd  perha|js  irreguhir.  Emaciation  conies  on  rapidy 
M  in  the  acute  ctises;  less  rapidly,  but  no  less  surely »  in  the  chronic. 
^^  Nausea  and  vomiting  may  be  present,  and  diarrhea  is  frequently 
^B  seen,  the  stools  being  fetid.  The  mind  may  remain  clear  for  an 
^^  iiiJcfinite  period,  ile|jendent  upon  the  type  of  the  dise^Lse;  but,  when 
Hje  intoxieiition  is  intense  and  wlien  exliaustion  is  marked,  tlelirinm 
and  coma  ensue,  and  a  t>iihoid  condition  often  develops.  Death 
i^  often  prece<led  by  convulsions. 

The  urine  contains  albumin  and  possibly  blood. 
The  temperature  may  l)e  slight,  I>ut  rises  iis  the  disease  ad- 
vances, reaching  the  highest  point,  105^  F.,  tluring  the  later  stage 
of   the  acute  types.    The  temperature  shows  distinct  moniing 
i^niis^ions. 

Farcy. — Acut«  farcy  appears  as  a  result  of  cutaneous  infection, 

although  the  atrium  may  have  been  so  insignificant  as  to  escape 

diseovery.     The  beginning  is  manifested  Ijy  the  appearance  of  an 

unhealthy  ulcer,  which  enlarges  and  discharges  a  bloody,  serous 

fiuid.    The  part  becomes  inflamexi,  swollen,  and  edematous,  as  if 

'      ^  en^sipelas  were  present,  and  t!ie  lymphatics  l>eeome  enlarged. 

Ill  about  one  w^eek  from  the  beginning  of  sjinptonis  nodules  appear 

in  the  muscles,  and,  in  fact,  widely  dLstributed  throughout  the  body; 

ttiesse  appear  as  hard  himps;  the  skin  over  them  iiecomes  reddened 

I     and  c>*anotic,  and  after  a  time  they  rupture,  discharging  a  bloody, 

^^Uey  fluid,  which,  as  a  rule,  does  not  resemble  pus.     In  the  skin 

over  the  abscesses  blebs  may  form,  and  the  whole  inflimied  mass 

^^p-^y  become  necrotic  and  fall  away.     The  ruptureti  abscesses  are 

^B>t  disposed  to  heal,  but  remain  as  sluggish  ulcers  or  sinuses,  which 

^^^titiiiue  to  discharge  their  characteristic  germ-hulen  secretion. 

'T'he  inflanmiation  may  also  occur  in  the  connective  tissue  and 

appear  as  a  phlegmonous  process.     The  joints  become  inflamed  and 

■    Wollen  and  suppurate.     The  constitutional  symptoms  grow  worse 

pte  the  local  processes  increase  in  numl*er,  imd  the  patient  rapidly 

"^trome^  exhausted.     Dining  the  course  of  the  disease,  from  twenty 

to  thirty  days  from  the  beghming,  the  body  is  covered  more  or  less 

completely ♦  particularly  on  the  face  and  the  extremities,  ^\ith  a 

*U8tular  eruption,  which  may  i»e  discrete  or  confluent,  and  closely 

ihles  the  pustular  eruption  of  small-pox,  except  for  tlic  manner 

of  distribution  anfl  tlie  failure  of  the  pustules  to  iimbilicate. 

At  any  point  in  the  course  of  acute  farcy  involvement  of  the 
nmcous  membranes  of  the  air-passages  and  of  the  lungs  (glanders) 
may  siiperv^ene,  increase  the  suffering^  and  hasten  the  end,  which, 


CHAPTER  XIV 
GLANDERS,  FARCY,  EQUINIA,  MALLEUS 

This  is  an  infectious  disease  produceil  by  Bacillus  mallei,  i 
characterized  by  the  formation  of  pustules,  abscesses,  and  ulc- 

Etiology. — The  cause  of  glanders,  the  Bacillus  mallei,  is  tra 
mitted  to  man  usually  from  the  horse,  ass,  or  occasionally  ot 
animals,  and  thus  the  disease  occurs  most  frequently  in  those  ¥ 
care  for  or  use  these  animals.  The  bacillus  gains  access  to 
tissues  through  wounds,  ulcers,  and  rhagades;  their  ability  to  p 
duce  the  disease  consequent  upon  rubbing  the  bacteria  into 
skin  has  been  demonstrated  in  experiments  on  animals.  They  n 
be  recovered  from  the  lesions,  their  discharges,  or  the  blood. 

Pathology. — The  changes  produced  by  the  disease  are  not  ch 
acteristic,  and  are  those  of  a  violent  infection,  so  far  as  the  vise 
are  concerned;  the  local  changes  conform  to  the  type  of  lesion  p 
duced — inflammatory,  pustular,  or  ulcerative — as  the  case  may 
with  now  and  then  the  appearance  of  gangrene.  These  changes 
seen  with  greater  frequency  in  the  mucous  membrane  of  the  i 
passages  and  in  the  lungs,  or  in  the  skin  and  subcutaneous  tiss 
although  suppurative  and  inflammatory  changes  are  often  s< 
widely  distributed  throughout  the  body,  especially  in  the  muse 
and  joints,  while  any  mucous  siuiace  may  be  attacked. 

Symptoms. — There  are  two  distinct  t>'pes,  dependent  upon 
anatomic  site  of  infection  and  upon  the  spread  from  the  primi 
focus.  Farcy  is  the  type  which  affects  the  skin  and  subcutanw 
tissues,  the  external  type.  GlanderSy  the  internal  t^-pe,  affects  1 
mucous  membrane  of  the  nose,  air-passages,  and  lungs.  Either  m 
he  accompanied  by  the  other  or  followed  by  it.  Either  may 
acute  or  chronic.  The  acute  forms  of  both  farcy  and  gland 
never  become  chronic,  but  the  chronic  form  of  either  may  at  a 
time  become  acute. 

The  constitutional  symptoms  of  the  disease  are  dependent  up 
the  absorption  of  toxins  from  the  infected  tissues,  and  not  upon ' 
presence  of  one  type  or  another.  Hence,  a  description  of  the  g 
eral  s>Tnptomatolog>^  may  be  given  at  once.  The  period  of  in 
bation  is  from  three  to  five  days.  The  local  lesions  may  not  s^ 
up  until  after  the  general  symptoms  appear,  although  the  revers 
the  rule.  The  patient  ^^y  have  a  chill  or  chilliness,  a  ris< 
temperature  whic*"  »oderate  or  high  at  the  beginn 
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witliont  such  complication,  comes  about  six  or  eight  weeks  from  the 
beginning. 

Chronic  farcy  may  begin  more  inisidiously  and  slowly,  and  can 
often  not  be  recojscni^ed  until  the  disease  is  well  developed  j  or  it 
may  btjgin  with  violent  acute  symptoms,  which  continue  for  a  few 
days  and  gradually  subside,     in  still  other  cases  it  beginjs^  i^ith  local 
evidence  of  wound  infection,  inflanmiation  associated  \\ith  involve*, 
ment  of  the  ]>Tiiph-channels,  and  enlargement  of  the  l>TOph-nodes,J 
The  constitutional  symptoms  are  less  intense  antl  less  rapid  in  their] 
evohition,  and  in  those  cases  where  they  precede  the  local  manifes-l 
t^tions  may  lead  to  various  futile  sunnises  as  to  their  cause  andl 
fniitless  effortvS  at  reUef,     After  a  month  or  two  (about  the  timej 
death  comes  from  acute  farcy)  the  notlules  and  abscesses  appear,  | 
but  they  are  less  active  and  leas  disposed  to  involve  the  adjacent] 
tissues  in  the  inflammator>^  process*     These  nodules  give  rise  taj 
little  pain.     Their  behavior  is  the  same  as  that  of  the  abscesses  of  1 
aeute  farcy ^  but  they  are  ver>'  slow  to  rupture;  remaining  fori 
months,  they  finally  nipture  and  leave  sinuses  and  ulcers,  which,  m 
a  rule,  persist^  although  exceptions  are  found  m  which  heaUng  isj 
prompt  antl  complete.     The  phlegmonous  t^^pe  of  abscess  ruptures  [ 
earlier.     These  patients  may  seem  to  improve,  and  remain  appar- 
ently free  from  disease  for  some  time,  and  then  another  group  of 
nodules  form,  and  so  on  in  succession  mdefinitely,  \^ith  gradual 
loss  of  \atality  and  flesh.     As  the  disease  adv^ances  the  former 
tendency  for  some  of  the  ulcers  to  heal  diminishes,  and  practicjiUy 
all  ruptur€^d  abscesses  remain  as  open  sores. 

The  constitutional  s>inptoms  gradually  assiune  the  character- 
istic group  already  mentioned;  the  prostration  increases,  and  ihe 
appearance  beeonies  like  that  of  advancetl  pulmonary  tuberculoas, 
with  chills  and  night-sweats. 

Glanders,- — The  infection  liegins  in  the  nose,  and  the  same 
inflammatory,   ulcerative,  and  suppurative  lesions  charaeteriiinS 
the  disea^se  elsewhere  on  the  body  are  found  in  the  nose.     Pustule* 
and  abscesses  are  seen  on  the  mucous  mem!>rane,  and,  when  it^^ 
Boft  tissues  are  destroyed,  leave  the  bone  or  cartilage  denuded  <:3f 
even  perforated.     These  processes  extend  into  the  nose,  phann-^^ 
fauces,  larynx  and  trachea,  and  into  the  accessor^'  sinuses  of  tfc3C 
nose.     There  is  an  abmidimt  discharge  from  the  nastrils,  of       ^ 
mucous  or  mucopurulent,  often  bloody,  fluid,  which  is  tenacious  a*^*'^ 
highly  infectious. 

The  face,  feet>  and  hands  are  swollen  and  indurated,  and,  ofC'f^ 
a  few  days,   appear   inflametl.     The   lymphatic  involvement 
marked.     The  lymph-cliannels  are  tender  and  so  swollen  that  th^^ 
are  palpable.     The  pustular  eruption,  as  described  under  acut^j 
farcy,  then  appears  over  the  swollen  and  inflamed  parts.    Blrfj^ 
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too,  may  form.  The  site  of  these  pustules  and  bkbs  may  become 
gangrenous,  and,  when  the  dead  tissue  separates,  a  discharge  of  the 
8(H*aUHi  pu5  occurs  and  the  underlying  anatomic  stnietures  are 
left  exposed. 

The  constitutional  sjTnptomH  are  present,  and  grow  worse 
with  the  advance  of  the  disease. 

The  \\mgs  become  involved,  in  the  form  of  a  pneumonia,  the 
patient  develops  a  cough,  which  may  he  severe,  and  as  the  alveoU 
are  occupied  more  and  more  the  patient  becomes  dyspneic. 

Tbfi  pain.^  in  the  bones  and  joints,  and  the  \AHrlely  distril>uted 
nodules  with  the  usual  behavior,  appear  just  as  in  the  other  tj'pe* 
TMs  is  the  most  rapid  form  of  the  disease,  and  tenninates  in 
death  in  a  few  weeks  at  most. 

Chronic  glanders  is  similar  to  the  acute  type,  but  different  in 
i  JatensitA"  and  rapidity.  It  usually  comes  as  a  sequence  of  chronic 
■Bkrcy.  The  nasal  lesions  are  present,  Init  are  often  so  insijE^nificant 
'  as  to  cause  little  discomfort  and  to  escape  the  cloxsest  examination. 
There  may  be  stuffiness  of  tlie  nose,  anfl  more  or  less  t Use om fort  in 
the  region  of  the  nose  and  the  frontal  sinuses.  The  discharges  may 
he  abundimt,  as  in  tlie  acute  type^  or  almost  entirely  wanting. 

Theeunstitutiiinal  swiptonis  are  identical  in  character  with  the 
description  already  given,  but  less  marked.  Cough  is  frequent 
and  harassing.  The  ulcers  are  found  in  the  same  locations  as  in 
the  acute  t>"pe.  The  voice  is  uimatural.  The  lungs  become 
involved,  i\s  is  evidenced  by  the  increased  cough,  ex|iectoration,  and 
dyspnea.     If  the  phai^Tuc  is  affected  swallowing  is  painfol. 

Diagnosis. — CManders  anfl  farcy  doubtless  often  go  imrecog- 
iiizc^i,  owing  to  the  obscurity  of  the  sTOiptoms  or  to  the  intrinsic 
difficulty  many  cases  j>resent  to  the  diagnostician.  The  disease, 
^'hen  well  developecl  and  acute,  presents  great  similarity  to  pyemia, 
for  which  it  is  probably  frei[uently  mistaken.  The  history  of  the 
PJvtieiit's  association  with  animals,  particularly  horses,  is  always 
iinportftnt.  The  injection  of  mallein  gives  a  reaction  similar  to 
thai  produced  by  hypothermic  emi)loyment  of  old  tuberculin  in 
tiiWri'ulosis.  It  also  produces  a  local  reaction.  The  reaction 
^tablishes  the  presence  of  Bacillus  mallei  as  the  etiologic  agent, 
lit'  mallein  test  has  proved  its  value  beyond  question  in  the  lower 
•^ak,  but  its  reliability  for  diagnosis  in  human  infection  rema'ms 
*^ju<iic€.  The  most  reliable  laboratory  test  is  the  injection  of  the 
^^^3€oted  lUscharge  into  the  peritoneal  cavity  of  male  guinea-pigs. 
The  testicles  in  the^e  animals  Ijecome  swollen  and  inflamed,  and 
*ippurate  in  two  or  three  days,  as  a  rule,  if  the  bacillus  is  presenti 
^1  pure  cultures  may  be  obtained  from  these  organs.  Failure 
^y  result  from  death  of  the  pigs  from  mixed  infection. 

The  period  of  incubation  is  longer,  three  to  five  days,  in  glanders 
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than  in  ordinary  pyogenic  infections.    Microscopic  examinatiox^ 
may  be  necessary  to  clear  up  the  diagnosis.    When  the  atrium  cA 
infection  cannot  be  discovered  the  disease  may  be  confused  wit:*T^ 
typhoid  fever.    However,  the  Widal  reaction  or  cultures  in  ox-gafc31 
media  will  remove  this  source  of  confusion. 

In  the  chronic  types  the  api>earance  of  the  ulcers  which  cic.^3ir- 
trize  on  one  side  and  spread  on  the  other  (resembling  the  kidne^W'- 
shaped  ulcerating  gumma),  the  denudation  of  bone,  cartilag- -^e, 
tendons,  etc.,  may  lead  to  a  suspicion  of  syphiUs.  Wasserman  ^^ 
reaction,  the  therapeutic  test,  and  the  histor>%  together  with  c(^^  ^' 
lateral  symptoms,  should  lead  to  a  correct  decision. 

Small-pox  may  be  suspected,  yet  the  course  of  the  two  diseas^^^ 
is  so  different  that  discrimination  should  be  easy.  The  fact  th^^* 
the  pustules  of  small-pox  umbiUcate,  while  those  of  glanders  do  no^  "^ 
differentiates  them;  the  distribution  of  the  eruption  in  the  two  di^^ 
eases  further  separates  them. 

Prognosis. — The  acute  forms  of  glanders  and  farcy  almo^^ 
always  terminate  fatally.  Death  comes  in  acute  glanders  in  on^  -^ 
to  six  weeks,  and  in  acute  farcy  after  a  sUghtly  longer  time.  Th^  - 
chronic  forms  may  continue  indefinitely,  and  produce  death  by--lC 
suddenly  becoming  acute  or  by  exhaustion.  Some  50  per  cent.  oS^^ 
the  chronic  cases  recover,  and  this  is  more  probable  in  farcy  than.^ 
in  glanders. 

Treatment. — The  same  rules  of  prophylaxis  are  to  be  followed    ' 
here  as  in  other  severe  infections.     Everything  that  could  possibly 
have  been  contaminated  by  the  patient  or  the  animal  should  be 
either  destroyed  or  efficiently  sterilized.    The  attendants  must 
guard  themselves  cautiously  against  infection. 

There  is  no  treatment  so  far  that  influences  the  disease  very 
markedly  after  it  has  once  developed.  If  a  wound  is  known  to  be 
contaminated,  immediate  destruction  of  the  woimd  surface  by 
actual  cautery  or  escharotics  will  prevent  infection.  After  the 
lapse  of  one  hour  such  procedure  is  of  questionable  value.  Amputa- 
tion, if  done  early,  has  prevented  general  infection  oftener  than  any 
other  plan. 

The  treatment  of  local  lesions,  ulcers,  abscesses,  and  sinuses 
must  be  rigorous.  The  abscesses  are  to  be  opened;  the  abscess 
cavities,  the  ulcers,  and  sinuses  are  then  cleansed,  perhaps  curetted, 
and  cauterized  with  the  actual  cautery,  or  swabbed  out  with  a  posi- 
tive escharotic  or  active  bactericide,  as  Harrington's  solution  or  a 
solution  of  zinc  chlorid.  Lesions  of  the  mucous  membrane  of  the 
air-passages  should  be  cleansed  frequently  by  irrigation  or  by  ap- 
plication of  the  solution  on  stick  sponges,  provided  the  lesions  are 
accessilDle.  The  drugs  recommended  here  are  boric  acid  or  potas- 
sium permanganate  solutions,  which  may  be  more  efficiently  admin- 
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istered  after  cleansing  with  peroxid  of  hydrogen.  Subsequently 
an  antiseptic  powder  may  be  insufflated  or  blown  into  the  nostrils. 
The  constitutional  treatment  is  of  Uttle  or  no  curative  value. 
It  is  directed  toward  the  needs  of  the  case  as  they  arise;  tonic, 
stimulant,  and  nutritive  measures  are  employed.  Various  drugs 
have  been  employed,  the  most  favored  among  them  being  benzoate 
of  soda,  sulphiu*,  and  mercury  by  inunction.  But  these  have  little 
effect  on  chronic  cases,  probably  none  on  acute.  The  employment 
of  mallein  has  been  ardently  recommended.  It  is  administered 
h>TX)dennically  in  doses  of  50  to  75  c.c.  The  benefit  derived  from 
the  use  of  mallein  is  very  doubtful. 


CHAPTER  XV 


ACXmOMYCOSIS 


AcTTNOMTCOsra  is  a  chronic  disease  produced  by  the  ray- 
fimgiis,  and  characterized  l>y  the  formation  of  gramilnmatous 
masses  which  break  down  and  thscharge  pus  from  their  sinuses, 
and  by  the  progressive  spread  of  the  inflammatory^  process. 

Etiology. — The  classification  of  the  cause  of  actinomycosis,  the 
ray-fungus,  has  not  been  unaniniously  agrees  1  upon.     In  fact,  there 
are  very  diverse  opinion^s  as  to  its  proper  botanic  position.     The 
ray-fungus  is  a  small  mass,  or  colony,  the  size  of  which  varies  from, 
the  minutest  visible,  or  even  microscopic,  mass  up  to  tV  ^^^  ^ 
diameter.     These  ma.sses  are  often  kidney  shaped.     The  mass  con- 
sists of  a  central  mass  of  filaments  known  as  mycelia,  iind  an  outer" 
mass  of  processes,  which  radiate  in  the  form  of  minute  clubs  fronm^ 
the  ct^ntral  mass.     These  clubs  are  not  constant,  and  appear  onlv 
in  the  older  colonies;  they  are  connected  at  their  proximal  ends  witl^^ 
the  central  mass,  the  fibers  of  wliich  extend  into  the  clubs,     Th^^ 
central  mtiss  is  made  up  of  two  distinct  parts,  one  encircling  th< 
other.     The  inner  portion  contains  fewer  filaments,  which  have  n< 
definite  arrangement,  but  which  extend  through  the  i^urroun^ 
layer  at  a  single  spot,  juid  send  their  filaments  out  into  the  si 
rounrhng  structures,     The  peripheral  zone  shows  a  more  definit 
arrangement;  the  fibrils  radiating  from  the  surface  of  the  inn 
part  are  germinal  elements  of  the  colony,  and  nm  in  waving  Un< 
outward.     These  filaments  brtmeh  and  the  terminal  ends  enl; 
constituting  what  are  supposed  to  be  sixires.     Either  the*  spores 
the  fragments  of  the  germinal  la>'er  may  develop  into  ncw^  colonic 
The  ray-fmigus  is  found  in  the  soil  ajid  on  soil  products,  as  grj 
of  wheat  or  barley,  and  on  gra^s,  straw,  and  the  beards  of  sms^ 
grain  stalks.     It  usually  affects  the  animals  which  feed  upon  su^ 
products  J  and  is  especial  I3'  liable  to  affect  cattle. 

The  ray-fungus  is  readily  stained  by  a  number  of  methocii-^^ 
may  be  cultivated  on  any  culture-medium,  although  some  of  thc^-^x^*^ 
grow  it  ver>'  indifTerentl3\  and  nmy  be  readily  recognized  under  tJ^^^ 
microscope,  or,  if  the  pus  is  examined  soon  after  evacuation,  tiJ^^ 
pale  yellow  colonies  may  be  recognized  by  the  naked  eye.     TU*^^*' 
are  characteristic,  but  their  absence  does  not  warrant  a  negati^*'^ 
diagnosis. 

There  are  many  varieties  of  ray-fungus,  several  of  which  do  n<>* 
affect  mankind.    The  fungus  is  usually  deposited  in  the  tlasuQ9  by 
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hay,  grain,  or  straw,  but  it  is  manifest  that  any  substance  cairjdng 
it  may  prmluce  the  disease  by  gaining  en t ranee  into  the  tis^sues.  It 
sometimes  originates  in  carious  teeth.  Because  of  the  natural 
habits  of  the  fungus,  one  may  readily  understand  that  animals  are 
most  frequently  affected  in  the  mouth  and  jaws  (hmipy-jaw)  or  in 
the  alimentary  tract.  Man  acquires  the  disea,se  l>y  chinving  grain, 
by  picking  the  teeth  with  straws,  or  by  placing  any  contaiuinated 
substi\nce  in  the  mouth.  Occasionally  wonntk  of  the  sMn  are 
l^ectcd. 

Pathology. — When  ray-fungus  gains  a  footing  in  the  tissues, 
wHeh  it  often  does  with  difficulty,  judging  from  frequent  failures 


^c:u 


n^ 


iv'»<i».1 


^'  ^. — Actinomycosis  of  liver.  Note  thr  mys  of  the  growth,   (X  about  150.) 

I  Experimental  inoculation,  there  appears  a  mass  or  noduk^  which 
^sely  resembles  the  growth  of  sarcoma.  Tliis  mass  is  made  up 
.   ^anulation  tissue,  al)untlantly  suppUed  with  lymphoid  and  epi- 

^lioid  cells  and  blood-vessels.  CJiant  cells  also  appear  in  the 
^^*s,  and  may  be  abundant  when  certain  organs,  as  the  liver^  kid- 

^'8,  or  hearty  are  affect eil.  These  masses  may  reach  the  size  of  an 
^^ftaige,  sometimes  they  are  even  larger.  The  colonies  are  usually 
^phur  yellow,  but  may  be  white,  browTi,  or  green.  In  the  midst 
^^  the  mass  the  ray-fungus  is  found.     After  the  nodules  develop 

^Ue  of  two  changes  occur.     First,  the  granulation  tissue  may  under- 

80  fatty  degeneration,  break  down  into  a  puruloid  fluid,  and  pro* 
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duce  abscesses  (actinomycotic  abscesses).  The  pus  ca\ities  are 
surroiiiKled  by  granulation  tissue  or,  when  the  process  has  con- 
tinuoti  for  a  long  time,  with  now-formtMi  connective  tissue.  Ocea- 
siomilly  mucoid  degeneration  is  found.  Tlie  pus  of  these  is  glairy 
and  tenacious,  and  contains  the  characteristic  sago-like  massc5=i  or 
colonies  of  ray-fungus  and  the  broken-down  cells  of  the  muss. 
Tlie  second  course  pursuetl  by  the  nodule  is  that,  instead  of  break- 
ing dowTi,  ciratriciiil  tissue  forms  throughout,  and,  by  contraction, 
causes  shrinkage  of  the  mass  and  rc*taniatJon  of  its  acti\dty  or 
sotnetimos  complete  cure*  Calciiication  of  the  colonies  may  take 
place;  if  so,  the  fungi  lose  their  vitality,  and  they  then  settle  to  the 
bottom  of  the  fluid  if  it  is  allowed  to  stand  a  short  while.  When 
mpture  hiis  taken  place  the  tissues  surrounding  the  nodule  are  in- 
vaded, and  as  spreaihng  continues  on  the  peripher>%  breaking  flov^n 
continues  next  the  abscess  cavity  and  chronic  sinuses  are  main- 
taincfl,  the  nature  and  quantity  of  whose  discharge  is  tnaterially 
infinencetl  by  the  presence  of  mixed  infei'tion.  The  cicatricial 
tissue,  by  its  contraction,  not  only  causes  disfigurement,  sometimes 
almost  pathognomonic  when  aiTecting  a  skin  surface,  but  also  seri- 
ous impairment  of  function  in  the  viscera.  Owing  to  this  scar-tis- 
sue tlie  tract  of  extension  from  th<^  i>rimaiy  point  of  infection  to  the 
subsequent  nodide  may  be  discoverable,  and  this»  too,  hecorat^s  a 
valuable  thagnostic  point.  The  skin  surface  over  the  nodules 
remains  unchimged  until  it  is  attacked,  then  it  shows  ei^idence  of 
inftanunator>^  changes,  and  is  very  similtu'  m  appearaoee  to  the 
skin  covering  a  sarcoma. 

The  usual  method  of  spread  of  actinomycosis  is  by  direct  e3rt^n- 
sion.  However,  a  general  infection  may  take  place  when  the  ray- 
ftmgiis  extends  into  a  l>lood-vessel  and  the  enclosed  clot  disinte- 
gratis  and  centers  the  circulation. 

Sjrmptoms  of  Actinomycosis. — Actinomycosis  is  essentially 
a  chronic  condition,  and  there  are  few  constitutional  s>Tiiptonis 
except  such  lis  grow  necessarily  out  of  a  long-contbiMt*d  Uwal  inflam- 
mation, namely,  exhaustion  and  emaciation.  These  conditions 
will  not  be  fonnd  marked  in  the  average  case.  In  some  cases  fever 
is  present,  but  it  is  usually  flue  to  secondar>^  pyogenic  infection. 
The  Kinph-nodes  are  not  enlarged  in  unmixed  infections.  When  a 
general  metastatic  infection  occurs  the  course  of  the  disea^se  re- 
sembles septicemia  and  is  fatal.  When  death  comes  it  is  due  either 
to  mixed  infection  or  to  exhaustion  imd  amyloid  change  in  import- 
ant organs. 

There  are  four  types  of  actinomycosis  usuaUy  described,  al- 
though it  must  not  be  inferred  that  these  are  the  only  structures 
affected.  The  t>i3es  are  actinomycosis  (a)  of  the  jaws  and  mouth, 
(6)  of  the  skin,  (c)  of  the  lungs>  (d)  of  the  alimentar>'  tract. 
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Admomycoms  of  the  Jaivs  and  Motdh. — ^This  form  of  the  disease 
k  the  most  frequent,  and  eomeis,  a.s  already  shown,  from  the  hal>it 
of  putting  sticks  and  grain  into  the  moBth,  where  an  atrium  is 
found  in  small  wounds  or  abrasions  of  the  my  eons  membrane  and 
in  earious  teeth.     There  may  be  ijisignificant  infiltration  at  the 
atriara,  but  tlie  infection  extends  through  the  tissuet?  and  produces 
the  nodules  in  the  jaw,  fart_%  and  neck,  rarely  in  the  tongue.     An 
indurated  cord  is  foimd,  but  not  constantly,  leatiing  from  tlie 
atrium  in  the  mucous  membrane,  if  infection  oceurreLl  there,  to  the 
nodule.     This  cord  is  not  found  in  other  conditions.     When  the 
nodule  rupture.^,  and  surroimding  structures  are  infittrate<l  antl 
cicatrization  takes  place,  great  <lisfigurcmcnt  occurs.     When  tins 
happens  in  the  neck  the  skm  overlying  tlie  lesion  is  throwi:!  into 
more  or  lests  transverse  folds,  an  appearance  rarely  produced  by 
other  conditions.     The  muscles  of  the  jaw  become  infiltrated  and 
functioidess,  and    the  joint  antl  surrounding  stmctures  are  in- 
volved, so  that  the  jaw  becomes  immovable.     The  cranial  cavity 
is  CK!easionaU3^  invaded^  with  sinister  re^sults.     The  pus  from  ab- 
•c^osses  in  the  lower  part  of  the  neck  may  gravitate  do\%iiward 
lito  the  chest  cavity  or  even  into  the  abdomen.      The  cervical 
"^^rtebr^  and  cord  may  become  involved. 

Adinomycosis  of  the  Skin, — This  t>pe  of  actinomj^cosis  usually 
^'l^pcare  secondary  to  one  of  the  other  forms,  but  is  occasionally 
F*riixiary,  gaining  a  footing  in  wounds  involving  the  surface.  It  is 
^*^vmd  more  frequently  nn  the  face  aiul  neck,  but  may  occur  on  other 
1^3j-ts.  The  primar>^  sore  often  res(Tol>les  syphilitic  ulcers  or  lupus, 
^•^ticl  when  affecting  the  foot  and  extending  into  the  underlying 
*>c>n€f!  it  may  resemble  mailura-foot.  Nodules  fonn  in  the  region 
^^^  the  primary  lesion,  and  gradually  ext€*nd  until  the  process  may 
*'^^^^h  deeply  into  tissues  and  possibly  surround  the  bone  and  give 
"^tk^  impression  that  an  osteon^yehtis  is  present.  A  skiagraph 
^lioiiUl  clear  up  the  question.  The  nodules  in  actinomycosis  of  the 
^*^ixi  run  the  same  course  as  elsewhere,  suppurating,  softening, 
*"^I>tiiring,  and  producing  chronic  sinuses  anil  ulcers. 

Adinomycosis  of  the  Lvngs. — ^Actinomycosis  of  the  lungs  may 

"^^in  on  the  mucous  memljrane  of  the  lungs  or  as  lironchopneu- 

'^oxiia.    Any  part  of  the  lungs  may  be  aifected,  but  the  lesions  are 

'teiost  frequently  found  in  the  lower  lobes.     One  or  l>oth  lungs  may 

*^*^i  affected.     The  source  of  infection  is  through  the  mouth  and  nose, 

^^^tl  is  often  secondary'  to  actinomycosis  of  the  nose.     The  foci 

^^velop,  and  may  run  either  of  the  usual  courses.     In  case  ab- 

^c^eases  form  and  rupture  the  discharge  is  coughed  up,  and  contains 

"the  characteristic  colonies;  or,  as  is  more  common,  the  granulation 

^as8^  are  surrountled  by  denEC  comiective  tissue,  the  pleura  is 

"ttivolved,  and  the  lung  atlheres  to  the  chest-walL    The  stiff,  hard, 
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fibrous  mass  may  occupy  practically  the  whole  of  the  lung,  and  t 
mass  be  occupietl  l)y  suppiuative  foci  and  fistiilsD  scattered  througl 
out.     There  is  ji^reiit  tendency  fur  the  lej^ion  to  spread  to  the 
virons  of   the    hing.     The   condition  is  difficult   to  differential 
from  pulmonary  tuberculosis  for  two  re^isoiLs,  namely,  because  t 
signs  and  s^Tiiptoms  are  similar  and  both  diseases  respond  to  ti 
berculin  tests.      It  is  not  nncoiiimon  to  iind  the  process  extendi 
from  the  Kmg  to  the  chest-wall  and  rupturing  on  the  cutaneous  suj 
face,  rarely  through  the  diapliriigiii  hito  the  liver  or  other  ab- 
dominal organs. 

Actinomifcosis  of  the  Alimeniary  Tract — Actinomycosis  of  the 
alimentary'  tract  may  originate  in  any  portion  of  the  canal  excep- 
tionally; it  occurs  with  far  greatest  frequency  in  the  ileocecal  region;^ 
therefore  it  may  be  easily  confused  with  appentlicitis,  produci 
pain,  tenderness,  and  fever  resembling  nlosely  the  s\Tnptoms  of  thi 
latter  disease.  The  course  of  the  disease  is  in  no  way  different  from 
the  usual,  except  as  determined  by  anatomic  conditions.  Ai 
hesions,  nodulc^s,  suppuration,  rupture  into  the  hollow  \'isccra 
externally  (the  latter  occurs  more  frecjuently  than  in  the  pyogenic 
processes),  and  the  establishment  of  fecal  fistulse.  Intraperitoneal 
rupture  produces  peritonitis.  This  type  of  actinomycosis  is  slow 
in  development,  and  ma>^  remain  obscure  for  a  long  time,  or  the 
abdomen  may  likely  be  opened  for  removal  of  the  appendix. 

Diagnosis. — The  similarity  between  actinomycosis  and  sarcoma 
is  very  strikhig,  and,  up  t'o  the  time  when  softening,  rupture,  and 
discharge  of  the  characteristic  pus  occurs,  it  may  be  mipossibic  to 
differentiate  the  two  without  recourse  to  a  microscopic  investiga- 
tion.    If  an  atrium  can  be  found  from  which  an  indurated  con! 
leads  to  the  nodules,  sarcoma  can  be  eliminated.     Tlu'  presence  of 
nodules  may  lead  to  the  suspicion  of  gummata,  and  the  appearance 
of  chronic  sinuses  and  enlargements  m  the  region  of  the  bom's 
may  confoimd  this  disease  with  sjT^liihs  or  with  osteomyeUtis  from 
other  causes.     Tubercle  and  s\phiHa  may  both  have  to  be  excluded; 
the  fonner  can  be  eliminated  by  inoculation  and  bacteriologl^^ 
investigation,  not  by  tuberculin  reactions;  the  latter  by  Wa^^ser- 
mann's  reaction,  by  definite  history  of  the  diseasei  or  by  collateral 
83niiptoms. 

When  secondarj"  infections  occur,  the  pyogenic  bacteria 
dominate  and  give  evidence  of  a  more  rapid,  more  acute  conditi' 
than  actinomyce^s  would  produce.     General  infection  with  r^y^ 
fungus  resembles  septicemia  or  pyemia. 

Discovery  of  the  ray-fungus  is  conclusive  in  all  eases,  but  i* 
must  be  remembered  that  under  certain  circumstances  this  eii* 
dence  is  difficult  or  impossilile  of  demonstration* 

Prognosis-^Actinomycosis   is   usually    a    chronic    condition, 
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except  the  pyemic  form,  in  which  the  course  rims  more  rapidly  to 
a  fatal  temiination.     The  more  superficial  lesioas  are  more  favor- 
able thaii  those  of  the  lungs  and  intestineSj  bat  recovery^  in  the 
mild  casei-  cannot  be  expectetl  in  less  than  six  to  ten  months.     When 
the  central  nervous  system  or  important  viscera  are  invailed  the 
'prognusis  is  hopeless.     A  few  pulmonarj^  cases  have  been  known 
fo  recover.     The  cause  of  death  is  usually  exhaustion,  emacia- 
tion, and  amyloid  degeneration. 

Treatment,^-The  fact  that  actinomycosis  is  a  locaUzed  infec- 
tion in  the  majority  of  instimccs  renders  its  treatment  to  a  large 
degree  surgical,  provideti  the  foci  are  accessible  and  can  be  removed 
witboat  too  great  sacrifice  of  tissues.     When  the  foci  are  in  the 
iungs  and  in  the  intestines,  the  prob alii lity  of  benefit  and  the  advis- 
ability of  attempting  surgical  relief  are  much  reduced,  and,  if  the 
infection  has  already  gained  a  wide  hold  on  the  structures,  such 
efforts  are  rendered  nugator>%     After  removal  of  the  diseased  tis- 
sue's the  wound  is  to  he  thoroughly  disinfected  with  strong  antisep- 
bichlorid,  carbolic  acid,  or  Harrington's  solution.     The  ab- 
may  be  incised,  and  all  the  granulation  tissue  cleaned  out 
th  a  curet  and  the  cavity  packed  with  iodoform  gauze,  with  or 
^^thout  the  use  of  antiseptic  irrigation;  mixed  infection  must  be 
prevented  if  possible.     Bevan  recommends  copper  sulphate  given 
internally  in  pills,  aa  gr,  1 1.  i.  d.,  tuid  irrigation  of  the  sinuses  with 
a  1  per  cent,  aqueous  solution  of  the  same  drug. 

Aside  from  the  intenial  administration  of  sulphate  of  copper, 

mentioned  above,  the  general  treatment,  tonicSj  stunulants,  and 

diet  must  be  administered  pro  re  nata.    One  drug  stands  out 

pre-eminently  as  the  most  satisfactory-  therapy,  namely,  potassium 

iodid. 
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TtTBERcuLosis  is  aoY  Ici^ion  prtxluced  by  the  tubercle  bacil! 
of  Koch,  The  disease*  may  niTect  any  tissue  m  the  boily  at  aj 
time  of  life,  althoiig;h  the  various  types  of  the  disease  are  more  or 
less  prevalent  at  rather  iadefinitely  marked  ages.  The  t\^€\n 
affected  and  the  complications  arising  determine  more  whethi 
the  conihtion  is  to  l>e  ehissified  as  a  mrdiral  or  a  surreal  one  th, 
the  nature  of  the  k^ion,  for  fundamentally  the  lesions  are  identit 
Tuberculosis  is  one  of  the  very  common  diseases,  so  usutil,  imleed, 
that  physicians  accept  many  other  conditions  unquestionably  a.^ 
tubercular,  without  having  gone  to  the  pains  of  making  an  accurate 
diagnosis. 

The  question  often  arises  as  to  whether  a  case  of  tubercul 
should  be  considered  a  surgical  or  a  medical  case.     Many  eases  of 
tul>erculosis  that  have  been  unquestionably  surgicid  until  recently, 
have,  by  receut  advances  in  treatment,  been  lumded  back  to  the  ii 
ternist,  who  is  able  now  to  cope  with  them  much  more  satisfactorily^ 
than  the  surgeon  can.     To-day  there  is  scarcely  a  single  type  (rf 
uncomplicated  tuberculosis  that  may  be  said  to  be  always  a  surreal 
condition — i.  «*.,  curable  only  by  operation.     It  may  be  safely 
stated  that  everj'-  case  of  tuberculosis  is  a  medical  lesion  prior  to, 
during,  and  sidiscfjucnt  to  sun^ical  treatment,  if  the  latter  is  ni  all 
necessar>^"  that  comparatively  few  cases  are  or  should  be  surgicali 
and  these  lu-e  largely  such  because  of  failure  of  the  patients  to  seelt 
competent  me<lical  aihice,  or  because  of  failure  of  the  physician  to 
recognize  the  tme  nature  of  the  condition  and  to  institute  proper 
treatment.     The  field  of  treatment  of  tuberculosis  by  siu^r>*  is 
growing  constantly  more  restrict (hI,  and  the  estimate  of  the  value 
of  necessarj^  surgical  treatment  is  assuming  a  much  less  imporljuil 
r6le  than  it  once  held.     Hence,  in  giving  the  tubercular  conrtitioi 
in  iletail  in  the  following  ptiges,  while  I  !»ave  yielded  to  the  oM* 
conceptions  of  surgical  tuberculosis,  I  hope  I  have  not  huled  t- 
make  plain  when  they  are  to  he  accept etl  as  surgical  lesions, 
why  they  are  not  so  frequently  consitlered  amenable  ordy  to  opcrfl' 
tion. 

Sources  of  Infection*^ — It  is  superfluous  to  discuss  at  length 
sources  of  infection.     The  usual  methods  of  contamination 
from  the  nature  of  our  food  and  social  customs.     Most  cas*es 
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tuhfrculosls  are  traceable  either  to  dairj^  supplies,  meat  supplier, 
or  to  indi\Hdiiak  who  have  the  disease.  It  is  true  that  most  chil- 
drm  affected  with  thp  disea^^e  hi  an}^  form  are  iivfceted  from  milk 
(the  disease  is  quite  prevalent  among  dain^  eattle^  and  they  often 
show  no  e\idence  of  it  in  a  clinieal  way)  or  from  a  tul^erculous  in- 
habitant of  the  same  house,  frequent I3'  a  parent  or  a  iiur^e.  The 
bu(»teria  are,  in  the  above  manner,  delivered  to  the  individual  daily, 
hourly,  and  it  is  inereilible  that  one  should  eseape  infection  whpn 
forced  %o  live  eontinuously  under  such  an  influence.  Tuberculous 
ttients  often  cough  in  the  face  of  their  friends  or  the  physician,  or 
impt  to  come  very  near  and  speak  diret*tly  at  your  nostrils 
during  conversation,  or  are  Kuiity  of  indiscriminate  expectoration. 
It  is  superfluous,  t<K),  to  say  that  the  dust  from  houses  occupied 
by  people  who  have  pulmonari,'  tuberculosis  or  a  discharging  sinus 
or  tuberculosis  of  the  rectum,  bladder,  or  kifineys  is  very  likely  to 
be  polluted  by  the  s]>ecific  bacteria^  and  that  food  ]>repared  l)y  such, 
one  t>i)e  as  well  as  another,  is  entirely  untrustworthy,  espeeially 
tincooked  food  or  that  banriled  by  such  an  inrlividual  subserjuent 
to  cooking.  The  importance  of  association  with  tuljercuku*  patients 
18  90  great  that  the  great  insurance  companies  now  refuse  to  iiLsure 
<>newho  has  livefl  in  the  house  with  a  case  of  tuberculosis  until  after 
the  expiration  of  five  years. 

Atria  of  Infection- — Tuberculosis  gains  entrance  to  the  tissues 
eliitfly  through  the  alimentary  and  tlie  respirator}'  tracts,  oeeasion- 
ally  by  direct  infection  of  woimds.  The  bacteria  are  swallowed 
^th  food  or  drink,  and  pass  into  the  lac  teals  with  the  food,  are 
aiisorbed  from  the  uitestine,  and  pass  thus  to  the  lymph-noiles, 
where  they  gain  a  footing,  or  into  the  general  circulation  with  the 
chyle,  whence  they  are  lodged  at  various  point^^  in  the  Ifody;  they 
find  a  more  likely  field  for  develojmienfc  in  tissaies  that  have  recently 
Wn  subjeete<i  to  trauma  or  disease;  hence,  the  fret[uency  with 
^hieh  surgic^il  tul)erculosis  is  observed  to  originate  soon  after  an 
injim',  even  though  slight,  or  after  an  inflammation.  They  may 
'i'lfl  lodgment  on  the  nuicosa  of  the  gut,  and  liy  direct  extension 
iJirough  it#j  wall  attack  the  peritoneum.  The  most  fretiuent 
source  of  tubercular  peritonitis,  especially  in  the  male,  is  such  an 
^^tion  of  the  venniform  appendix.  On  the  other  hand,  it  is 
^^rf>bahly  true  that  many  more  eases  of  tuberculous  infection  arise 
^HF'i>ugh  the  t^DUsils  than  Viy  direct  attack  of  the  lungs.  It  is  known 
^|pft  1  great  majority  of  *'h>^iertrophied''  toasils  and  adenoids 
^*^Wn  tuViereh*  bacilli  (some  authorities  claim  as  high  as  75  per 
^nt,l,  and  that  from  such  tonsils  the  iMnpli-nodes  of  the  neck  are 
^^1  involved,  and  suliseciuently  various  near  and  remote  organs. 
bariiniR  teeth»  too,  may  produce  a  similar  course.  The  genital  and 
^iiar>'  organs  are  likewise  rather  frequently  affected  with  primary 
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tuberculosis;  but  it  is  probable  that  the  bacteria  are  usually  broughl 
through  the  circulation  in  most  cases  and  lodged  upon  structure 
already  crippled  by  disease,  most  frequently  gonorrhea.  The  tube 
in  women  and  the  testicles  and  seminal  vesicles  in  men  are  the  mos 
frequent  sites  of  infection.  In  attempting  to  eliminate  tuberel 
bacilli  from  the  blood  the  kidneys  themselves  become  infected,  aii< 
from  them  the  bacilli  are  transmitted  to  the  bladder,  which  usuall; 
shows  distinct  evidence  of  involvement;  and  this,  in  cases  of  rena 
tuberculosis,  is  worse  around  the  ureter  leading  from  the  disease^ 
kidney  (both  kidneys  may  be  affected  s>'Tichronously  or  at  differen 
times),  and  may  be  confined  to  the  vicinity  or  be  more  or  less  ^idel; 
distributed  over  the  mucosa.  Or  the  kidneys  may  succeed  i: 
throwing  oflf  the  bacilli,  and  a  primary  infection  may  occin*  then  i: 
the  bladder. 

Pathology  (Kaufmann). — ^The  fundamental  and  essentia 
changes  produced  by  tuberculosis  are  found  in  the  tubercle.  - 
tubercle  is  a  mass  of  new-formed  cells,  epithelioid  and  giant,  fie 
connective-tissue  fibrils,  occasional  lymphocytes,  and  tuberc 
bacilli.  It  is  of  a  grayish  color  and  somewhat  translucent.  Tl 
tubercle  is  surrounded  also  by  lymphocytes  and  occasional  poV 
morphonuclear  leukocytes.  The  epithelioid  and  fibroblastic  ce 
and  the  giant  cells  are  accepted  as  typical  structures  which  chi 
acterize  the  tubercle.  However,  in  occasional  instances,  tuberc 
show  few  or  no  cells  of  these  types,  but  are  made  up  of  lymphoc>'^ 
and  are  spoken  of  as  lymphoid  or  small-celled  tubercles.  1 
derivation  of  tubercle  from  normal  tissues  occurs  in  the  follow'' 
manner:  The  bacilli  are  depositeil  in  greater  or  smaller  nimibers  ^ 
liberate  their  poisons,  which  serve  as  an  irritant  and  cause  prolif ^ 
tive  inflammatory  reaction.  The  fixed  connective-tissue  cells  ^ 
the  epithelial  (endothelial)  cells  (if  such  be  present)  are  incited 
increased  activity  and  multiply  at  an  abnormal  rate;  a  mas^ 
cells  the  size,  say,  of  a  millet  seed  is  formed,  which  is  devoid 
blood-vessels.  The  cells  are  larger  than  normal.  The  giant  c^ 
are  large  and  multinucleated,  and  the  nuclei  are  situated  at  M 
peripher^'^  only,  the  result  of  an  ineffectual  attempt  at  multiplicatic 
the  nuclei  dividing  and  the  protoplasm  failing  to  divide  on  acco\^ 
of  death  of  a  great  part  of  it;  or  they  are  due  to  fusion  of  L 
endothelial  cells.  The  connective-tissue  fibrils  of  the  tuberc 
are  partly  the  remains  of  broken-down  normal  connective  tissu 
partly  new-formed  tissue,  and  partly  the  processes  of  cells  const 
tuting  the  tubercle.  The  fewer  and  less  virulent  the  bacilli  tl 
sooner  epithelioid  and  fibroblastic  cells  appear.  The  lymphocyte 
occasional  polymorphonuclear  leukocytes,  and  fibrin  come  from  tl 
surrounding  blood-vessels  as  a  result  of  the  inflammation.  Aft 
the  development  of  the  tubercle  it  begins  to  undergo  d^eneratic 
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mto  a  finely  granular,   somewhat  hyaline,   caseous  substance; 

to  process  commences  in  the  center  and  extends  toward  the 

periphery* 
Tulicrcle  bacilli  are  found  in  varj^ing  nunil>ers  in  the  tubercle» 

li\Tiig  either  between  the  cells  or  within  the  substance  of  the  giant 

and  epithelioid  celk.     In  caseating  portions  the  bacilli  gradually 

(tiaappear.    Sometimes  they  are  seen  in  heaps  in  the  midst  of 

caseous  material 

The  course  of  tubercles  is  variable*  In  the  majority  the  tend- 
f encj^  toward  caseation  is  ver^^  apparent,  but  by  no  means  all  of 
!  ttfim  follow  this  course.     In  one  instance  a  bit  of  fibrous  tissue 


-Fibroid  phthisis,     Tubercli-ti  in  the  lung  surrnunth^i  by  fibroua  tis- 
fiue.     Note  numerous  giant  cella.     (X  Jibout  100.) 


in  the  periphery  of  the  tubercle,  and  encapsulates  the  central 
ing  portion  and  effects  a  cure,  syniptomatically  at  least, 
er,  the  bacilli  enclosed  in  this  capsule  retain  their  vitality  and 
*  4*^  ready  to  return  to  activity  when  occa'^ion  is  offers i,  as  is  sho\Mi 
"J' the  reailiness  wlh  which  certain  old  healed  tubercuious  proe- 
^^  recur  when  the  tissues  containing  their  remains  have  been  sul> 
WM  to  traumatism.  Instead  of  the  above  course »  the  develop- 
^t  of  fil)rous  tisstie  may  take  plact^  throughout  the  tubercle,  be- 
'ore  caseation  has  begim,  and  the  whole  mass  is  converted  into  a 
^i«atrix,  effecting  a  cure.     Sometimes  hyaline  degeneration,  both 
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of  the  connective  and  the  cellular  tissue  of  the  tubercle,  takes 
In  rare  cases  the  caseat-ed  tubercular  masses  have  lime  salts  depo&-^ 
ited  in  them  in  var>nng  quantities,  so  that  the  deposits  appear  in  the 
fonn  of  small  particles  or  occupy  the  whole  aflfected  structure. 
This  is  especially  true  of  l>Tiiph-node5.  This  process  is  not  peculiar 
to  tuberculous  nodes,  it  sometimes  occurs  also  in  cancerous  lymph- 
nodes. 

When  the  behavior  of  the  single  tubercle  is  understood  the 
general  action  of  large  areas  of  tuberculosis  in  the  tissues  bccomeii 
a  simple  process.  If  the  tubercles  form  in  large  numbers  and  run 
their  usual  course,  a  considerable  portion  of  tissue  Is  destroyed  and 


Giani 


Fig.  45.^ — Tubcrcli 


100.) 


Uity  dpgefieration.    (X  mboul 


general  and  local  symptoms  compatible  with  such  loss  develof), 

due  to  the  replacement  of  \atal  tissue  by  a  devitalized  and  function- 
less  mass  and  the  absorption  of  large  quantities  of  poison  from  the 
bacteria.  If  the  process  is  on  a  surface,  it  is  manifest  that  an  ulcer 
fonns  when  the  breaking  down  occurs;  if  it  involves  an  organ  that 
may  throw  off  the  debris,  such  xls  the  lung,  the  appearance  of  solidi- 
fication foUowtMl  liy  cavity  formation,  hemorrhage,  and  secomlar>- 
infection  is  a  necessary  consequence,  provided  the  usmU  chang(« 
occur.  If  the  process  is  in  closed  spaces,  s\ich  as  bone»,  l>TOph- 
nodes,  and  the  normal  body  t^avities,  then  when  caseation  occurs  the 
debris  must  accumulate,  and,  with  the  greatt^r  or  smaller  quantity 
of  exudate  plus  the  i\Teckage  of  destroyed  tissues  and  the  sculUivd 
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bacilli,  make  up  the  puruloid  material  knouii  as  tubercular  pus.  In 
serous  canities  tubercular  infection  may  produce  either  a  fibrous, 
serous,  or  puruloid  exudate,  dependent  on  the  changes  effected  in  the 
course*  of  the  cvohition  of  the  tubercles. 

Tuberculous  Abscess. — Inasmuch  as  various  tubercular  proe- 
esses  result  in  the  development  of  the  so-called  tubercular  or  cold 
abscess,  it  is  necessarj^  to  discuss  this  condition.  Any  accumula- 
tion of  tubercular  pus  in  an  abnormal  cavity  is  called  a  tubercular 
abscess.  It  is  the  common  tji^e  of  cold  abscess,  which  simply  in- 
dicates that  no  acute  inflam- 
mation is  present ;  it  may  have 
been  always  absent,  or  it  may 
have  been  present  and  sub- 
si<led.  The  accumulation  of 
the  fluid  resulting  from  casea- 
tion and  emulsion  of  the  tuber- 
cular products  either  remains 
at  the  sit^  of  its  formation,  as 
is  usually  the  case  in  acute 
abscesses,  or  escapes  from  this 
point  and  wanders  along  until 
anatomic  or  pathologic  limits 
are  reached,  and  a  wandering 
or  gra\ntative  abscess  is  es- 
tablished, the  most  interesting 
form  of  which  is  the  psoas 
abscess.  Tubercular  aiiscesses 
are  occaaionally  subacute  and 
rarely  acute,  or  nearly  so. 

The  most  frequent  sources 
of  tubercular  abscesses  are  in- 
fection of  the  lymph-nodes 
and  the  oiiiseous  system. 
Serous  membranes,  too,  are 
frequent  j?iources  of  tul^ercular 
pu5,  which  accumulates  in  the  form  of  an  empyema.  The  deep 
fascigd  occasionally  become  infected  with  tubercle  bacilli  and  cause 
tubercular  abscesses. 

The  development  of  a  tuberculous  abscess  may  be  rapirl  or  slow, 
usuall}'  the  latter.  There  is  no  histor\^  of  an  acute  inflammator}^ 
process;,  but  one  of  a  tubercular  infection,  which  is  frequently  so 
obscure  as  to  fail  of  recognition  imti!  the  abscess  forms,  or  so  insig- 
nificant  as  to  escape  the  attention  of  even  the  patient.  Pain,  so 
prominent  in  acute  suppurative  processes,  is  wanting  in  most 
tubercular  abscesses^  except  w^here  the  accumulation  is  great  and 


Fig.  46.^ — Tuberculous  abscast*  nf  thigh. 
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discomfort  is  caused  by  the  tension  or  dra^:ging  weight  in  large 
abscesses.  Tenderness  Iikei\ise  is  less  marked.  Discoloration  over 
the  surface  of  superficial  tubercular  abscesses  may  be  present,  more 
probably  in  the  quickly  formmg  one^^,  or,  as  is  usual,  it  may  be 
entirely  wanting-  When  present  it  is  confined  to  the  surface  over 
the  abscess.  Edema  is  absent.  The  abscess  is,  as  a  rule,  not  sur- 
rounded by  an  indurated  zone  of  tissue,  but  is  soft  over  the  whole 
affected  area  aUke.  Pointing  does  not  usually  take  place,  but  if 
the  tension  is  great  or  if  the  aljscess  continues  for  a  long  time,  point- 
ing and  even  rupture  may  occur.  The  superficial  contour  of  tuber- 
cular abscess  is,  as  a  rule,  diflferent  from  that  of  acute  abscess;  the 
latter  usually  is  a  more  or  less  flattened  elevation,  with  a  higher, 
sharper  apex  at  the  place  of  pointing;  the  former,  as  a  rule,  tenda 
more  toward  a  spheric  contour.  Fluctuation  is,  of  course,  present, 
but  the  pus  cannot  be  always  so  easily  aspirated  as  ia  acute  abscess, 


Fig.  47. — Tubercular  (cold)  abocess  of  right  thigh. 


o\\ing  to  the  frequent  presence  of  caseous  lumps  in  tubercular  pus. 
In  acute  aliscess  it  is  the  rule  that  at  one  point  the  pus  is  consider- 
ably closer  to  the  surface  than  elsewhere.  Usually  a  tubercular 
abscess  gives  the  impression  to  the  palpating  finger  that  the  dis- 
tance from  surface  to  pus  is  unifonn  or  nearly  so. 

Tubercular  Lymph-nodes. — The  usual  avenues  of  infection  of 
the  lymph-nodes  by  tubercle  bacilli  is  through  the  lymph-channels, 
which  conduct  the  bacteria  either  from  the  atrium  of  infection  or 
from  an  already  estalilishcil  tubercular  lesion.  They  are  occa^sion- 
ally  infected  througli  the  circulating  blood.  When  a  l>Tnph-node 
infection  occurs,  the  process  may  remain  confined  to  the  node  or 
group  of  nodes  attacked  or  spread  indefinitely  to  other  nodes  in  the 
course  of  the  l>'Tnph-streani.     However,  retrograde  infection  is 
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claimed  occasionally  to  be  produced  when  blockage  of  the  usual 
channels  occurs,  and  a  reverse  stream  is  thus  brought  about. 

The  changes  protluced  within  the  l^mph-nodc^s  are  of  tw^o  types. 
In  one  there  appear  a  number  of  niiliarv^  tubercles  throughout  the 
substance  of  the  gland,  which,  on  section,  are  visible  to  the  naked 
e>'e;  while  in  the  other  t>T>e,  the  so-called  scrofulous  Ijinphadenitis, 
there  is  a  h^-perplasia  of  the  entire  gland  substance.  They  may 
reach  an  enormous  size.  The  subsequent  course  of  the  second  type 
is  variable;  in  one  case  the  gland  more  or  less  completely  caseates 
and  goes  no  further;  if  the  caseation  involves  the  whole  g!and,  *'the 
cut  surface  is  dr>',  homogeneouB,  friable,  fissured^  or  moist  and 


Fip.  1^. —  I  ijIm  rnilar  l>Tiiph-node9  of  neck, 

J^^Wowish  white'*    (Kaufmann),     The  cervical,   mesenteric,   and 

brcz^nchia!  no«Jes  are  usually  affected.     On  tlie  other  hand,  a  second 

•>T>^  may  pursue  a  ver>'  different  and  much  more  favorable  course, 

^  "^^hich  there  isi  but  little  tendency  to  caseation  or  softening,  but  a 

coxxttaual  increase  in  the  harrlncss  of  the  nodes.     The  nodc^s  are 

^^^-rsely  infected  with  tul>ercle  liacilLi,  run  a  ver>'  chronic  course, 

^"^  may  reach  the  size  of  a  turkev's  egg.     *The  cut  surface  of  these 

\^  homogeneous,  glazed,  pale,  rediilsh  gray,  or  lirowmish"  (Kauf- 

ti^^im).     The  nodes  of  the  neck,  axilla,  and  groin  are  chiefly 


2S2 


PRINCIPLES   OF  SURGERY 


Subsequent  Caursc.^(l)  Tubercular  l>TBph-nodes  may  heal  by 
destruction  of  the  bacilli  or  hy  encysting  theru  with  new*-fonned 
fibrous  tisi^ue.     (2)  The  iiifl animation  may  extend  and  affect  the 
capsule  of  the  gland  and  t  he  surrounding  tissue,  forming  a  periadH 
enitis.   This  fixes  the  notles  inunova!>lyj  and,  if  more  than  a  sini^j^ 
node  is  involved^  mats  the  whole  group  together  into  one  immovable 
ma.ss^  in  which  frequently  no  longer  evidence  of  the  indi\ndii]^^H 
nodes  is  to  be  bad  in  a  clmical  way,     (3)  Occasionally  the  l}inpl]^B 
notic  is  relieved  of  the  infection  by  calcification  of  the  gland  par- 
tially or  completely,     (4)  A  verj^  frequent  course  is  that  so  common 
to  tubercle  elsewhere,  namely,  caseation,  softening,  suppuration, 
and  suljsequent  discharge  of  the  contents  to  the  surface  through  a 
sinus  which  may  persist  indefinitely^  if  onb"  a  part  of  the  ; 


Fig,  49. — Groea  section  of  tubercular  IjTDph-nodes  from  neck. 


broken  doi^Ti  at  the  time  of  rupture;  for  while  the  lesion  Is  relieving  ] 
itself  through  the  sinus  it  may  be  extending  at  the  periphery;  ^\ 
the  sinus  is  maintaine<L     There  fonns,  too,  in  these  cases  a  rel* 
tively  great  quantity  of  scar-tissue,  which ,  by  contracting, 
such  disfigurement  of  the  neck  as  scarcely  will  l)e  found  in  : 
other  comlition  except  scars  from  bums.     If  bums  can,  therefor 
be  eliminated,  tlu^se  scars  become  almost  diagnostic.     Fortimat*'!^ 
they  are  less  frecjuently  seen  than  formerly.     The  sinuses  inii 
these  as  well  as  other  tutier(*iilou8  foci  may  heal  temporarily,  hi> 
they  usually  open  at  a  subscHiiMent  time,  owing  to  further  pro 
of  the  process.     If  the  nipture  of  a  tubercular  abscess  takes  pla 
into  a  body  cavity  or  into  a  vein  a  new  local  or  a  general  inle 
takes  place. 

Favorite  Nodes. — It  follows,  from  w^hat  has  been  said  previoudjTf 
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that  any  Ijniph-ntxie  may  be  infeeteci  hy  tubercle  baeilli.  As 
a  matter  of  fact,  a  few  favorite  sites  embrace  the  vast  majority  of 
cases.  The  nodes  of  the  neck,  especially  those  of  the  anterior 
triani^les,  stand  at  the  head  of  the  list  of  the  surgical  cases.  Pos- 
sibly a  greater  number  would  show  bronchial  involvement.  The 
intra-abdominal  nodes,  especially  the  mesenteric  nodes,  may  be 
infeettd,  partieularly  in  children.  The  next  group  is  the  inguinal 
nudes  and,  perhaps  somewhat  less  freciuentlyj  the  axillant^  nodes. 
So  that,  from  the  standpoint  of  probabilities,  one  may  be  able  to 
makp  a  fairly  correct,  though  still  unreliable,  estimate  that  if  a 
certain  f^oup  of  nodes  is  involved  it  was  or  was  not  caused  Ijy 
tuhermlar  infection.  Occasionally  the  affection  seems  to  be 
general.  In  tulxTculosis  of  the  lymph-nodes  a  single  node  may  be 
involved  or  the  whole  chain;  it  ma}'  be  unilateral  or  bilateral. 
The  histor>'  of  a  preceding  non-tubercular  infection  is  no  argument 
againiit  tubercular  secondar>^  infection. 

Diagnosis, — It  is  by  no  means  easy  always  to  recognize  tulier- 

fulou?  lymph-nodes  as  such,  except  where  they  occur  in  ct)nj unction 

^th  definite  tuljerculous  processes  in  other  tissues.     The  source 

of  infection  can  often  be  detected,  as,  for  instance,  chronic  enlarge- 

^eni  of  the  tonsils  or  adenoids,  which  usnalty  do  not  ]>roduce  l^^mph- 

^ode  enlargement  unless  they  are  tubercular.    The  groups  of  nodes 

^^Ually  affected  by  tuberculosis  have  l)een  mentioned  above,  and 

tni*y  hpjir  a  very  definite  relation  in  most  instances  to  sources  of 

^l^^ereular  infection.     On  the  contrary,  sy]>hilitic  nodes,  with  the 

^Xo^ptioo  of  those  into  which  the  primary'  lesion  drauis,  sliow  a  dis- 

^*^ct  and  unexplained  predilection  for  certain  groups,  which,  ajs  a 

^^If",  are  not  ver>'  frequently  affected  by  tuberch^ — c.  g*,  the  pos- 

5^**ior  cer\Hcal  chains^  the  epitrochlears,  the  popliteal,  and  the 

'^Rnlnal  nodes.     Syphilitic  lyniiih-nfMies  are  discrete,  firm,  mov- 

^■^le,  and,  as  a  rule,  not  greath'  enlarged  or  apt  to  soften  or  su(ipu- 

'^te,  and  are  painless;  all  these  things  may  happen  to  tubercular 

*^^^e8,  with  the  atldition  that  they  often,  if  close  to  the  surface,  show 

''^^'^liiess  of  the  skin. 

Finally,  the  tuberculin  and  Wai^sermann  reactions  may  be 
^^^ ployed  vaih  a  great  degree  of  reliability  as  a  <iifferential  plan 
^^tween  tubercular  and  syphilitic  processes  in  general. 

TXJBERCULOSIS   OP  THE   SEROUS   CAVITIES 
The  serous  surfaces  of  the  bofly  are,  with  varjing  frequency,  all 
^^Scfptible  to  tubercular  infection.     They  embrace  the  pleura,  the 
F*^titoneum,  the  true  joints,  anti  the  meninges.     They  are  affected 
^^  frefiuency  in  the  order  given. 

The  Pleurae. — The  pleural  cavities  are  affected  doubtless  more 
[^^t>eo  than  any  other  serous  ca\nties,  often  without  being  recog- 
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vazedj  as  a  study  of  pleurae  in  the  postmortem  rooms  would  lead  us 
to  believe;  this  is  doubtlesjs  often  interpreted  a8  pleurodjuia. 
Tuherculaj  pleuritis  may  be  primary,  but  it  is  usually  oliserved  as 
secondary  to  tuberculosis  elsewhere,  evspeeially  of  the  lungs,  from 
which,  by  cUrect  extension,  it  is  an  easy  matter  for  the  process  to 
extend  to  the  visceral  pleura.  It  may  arise  in  a  similar  manner  < 
from  infected  bones  of  the  thorax  or  from  the  escape  of  a  tubercular 
abscess  into  the  pleural  cavity.  Tubercular  pleuritis  may  mani- 
fest itself  secondary  to  pulmonary'-  tuberculosis  which  has  produced 
neither  sufficient  physical  signs  nor  s>Tftiptonis  to  arouse  suspicion. 

The  changes  produced  in  the  pleurae  I)}'  tubercular  infection  are 
manifold.     First,  large  numbers  of  miliar}^  tubercles  may  cover  the 
pleura  and  produce  an  effusion.     This  is  the  rule  in  primar>'  tuber- 
culosis.   The  exudate  may  be  serous,  sanioserous,  or  serofibrinous. 
The  pleura  is  covered  with  fibrinous  exudate^  and  granulation  tissue  - 
springs  up  which  is  abundantly  supphetl  with  ve.ssels,  and  these  are ' 
prone  to  bleed  on  the  slightest   provocation,  thus  giving  rise  to 
hemorrhtigic  fluids  foimd  in  these  cases.     If  there  is  a  tuberculous 
cavity,  about  to  rupture  or  already  rui^tured  into  the  pleural  sac, , 
it  vnW  likeh'  give  rise  to  a  suppurative  pleuritis;  in  this  pus  botb  j 
pyogenic   bacteria  and   tubercle  bacilli   may   be  wanting.     Thfti 
presence  of  a  purulent  fluid  in  the  pleura,  with  no  liacteria,  is  almost 
unmistakable  evidence  of  tubercular  pleuritis.     The  fluid  accumu- 
lating in  tubercular  pleurisy  does  not  always  have  free  access  to  the 
whole  cavity,  and  in  these  instances  requires  care  to  avoid  mistakes 
in  tliagnosis;  the  parietal  and  %^isceral  pleurse  may  adhere  at  a  cer- 
tain level,  walling  off  a  part  of  the  pleural  cavity,  which  may  be 
filled  with  exudate.     In  all  these  cases  there  may  be  marked  thick- 
ening of  the  pleura  and  the  fonnation  of  nodes  and  haniLs  of  con- 
nective tissue,  all  of  which  contain  large  numbers  of  tubercle  and 
are  amenable  to  the  laws  governing  the  pathologic  course  of  tu- 
bercles. 

On  the  other  hand,  tu!>ercular  pleurisy  may  produce  no  free 
exudate,  but  remain  dr>"  and  fibrinous.  It  is  a  productive  inflam- 
mation. This  fibrinous  oiaterial  organizes  and  causes  dense  ad- 
hesions between  the  opposing  plcurii*,  so  that  removal  of  the  lung 
becomes  an  impossibility  except  by  stripping  the  parietal  pleura 
from  the  chest  wall.  These  dense  adhesions  are  es]7ecially  fre- 
quent at  the  apices,  although  the  base  of  the  lung  is  often  affected. 
It  is  most  frequently  seen  in  cases  of  i)ubnonar>'  tuberculosis. 
Caseation  of  the  masses  of  tubercles  and  new-formed  tissue  follow 
tliis  t>iie. 

The  development  of  tulx^rcular  pleurisy  may  be  rapid  or  slow* 
The  symptoms  are  less  marked,  as  a  rule,  tmd  the  pain  is  less  intense 
than  in  the  ordinary-  non-tubercular  types.     At  the  same  time  Ih© 
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f^outse  of  tubercular  pleurisy  is  clironic  and  persistent.     It  may  be 

^bilateral  in  rare  iiLstances.     When  the  effusion  comers  to  the  point 

of  interfering  with  respiration  and  the  heart's  action  it  is  usually 

easy  to  recognize  its  presence,  especially  if  a  history  of  tuberculosis 

[has  been  suspected.      It  is  not  enoiip;h  to  recognize  and  to  practice 

[local  treatment  in  these  cases,  their  tubercular  origin  must  be 

demonstrated  if  possible. 

The    Peritoneum*— Tubercular    peritonitis    originates    from 

[tuberculosis  of  the  vemiifonn  appemlbc.     This  is  claimed  to  be  the 

'most  frequent  source  in  males;  from  the  Fallopian  tubes,  the  most 

frequent  source  in  females;  from  the  mucous  membrane  of  the 

intestines  by  extension  from  a  tuberculous  ulcer  through  to  the 

■peritoneal  coat,  and  from  the  mesenteric  glands  (tabes  mesenter- 

lica),  especially  in  children.     It  may  be  secondary"  to  tuberculosis 

of  other  abdominal  and  pehic  organs,  as  the  kidneys,  adrenals,  and 

bladder  or  seminal  vesicle,  and  is  rarely  primary.     Tubercular 

peritonitis  is  either  localized  or  general,  probably  always  localized 

at  first  when  secondar>'  to  disease  of  a  viscus,  and  general  only 

when  it  is  due  to  the  rupture  of  some  tuberculous  focus  into  the 

,  cavit>'  and  the  early  diffusion  of  the  discharge,  or  to  the  gradual 

fextension  of  the  disease  from  the  first  localized  area.     One  sees,  for 

instance,  in  tubercular    peritonitis    originating  in  the  appendix 

numerous  tubercles  on  tiie  appendix  and  caput  ca^ci,  and  as  one 

leaves  this  focus  the  number  gradually  diminishes  until  no  more 

are  found. 

Types, — ^There  are,  according  to  the  usual  methods  of  classi- 
fication, three  fairly  distinct  clinical  tj^pes  of  tubercular  peritonitis, 
although  it  is  doubtful  if  one  can  claim  that,  from  the  pathologic 
tandpoint,  they  are  clearly  enough  separated  from  one  another  to 
Justify  a  distinction.  The  ascitic^  the  dn/  or  adhemve,  and  the 
ulcerous  types  are  recognized,  as  well  as  a  fourth  rare  type,  lakni 
tubercular  peritonitis.  This  classification  may  be  accepted  as 
nominal,  for  many  cases  seen  at  operation  or  postmortem  show 
indiscriminate  mingling  of  the  three  types  in  a  single  abdomen,  so 
^that  the  classification  cannot  be  accepteil  as  a  logical  presentation 
[>f  facts;  it  is  rather  a  device  to  serv-e  the  purpose  of  teaching; 

Ascitic  Type— The  ascitic  type  is  ver>'  similar  to  effusive  tuber- 
cular pleurisy.  The  peritoneum  is  more  or  less  thickly  and  widely 
covered  with  tubercles,  and  there  is  an  accumulation  of  fluid  in  the 
peritoneal  cavity,  varying  from  an  indistinguishable  increase  over 
normal  all  the  way  to  the  widest  distention  of  the  cavity.  This 
fluid  is  serous  or  serosanguinolent.  It  has  free  access  to  the  whole 
cavity  in  typic  cases,  but  in  the  mixed  cases  may  be  encysted — 
t\  e.,  confined  by  adhesions  to  some  definite  part  of  the  peritoneal 
The  condition  must  be  distinguished  from  malignant  intra- 
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abdominal  jyrro^ihs,  from  portal  obstruction,  and  leakage  of  the 
chyle  channels  into  the  abdominal  cavity. 

Adhesiife  Type, — The  adhesive  type  is  verj"  common*     In  this 
the  intestines  may  be  so  bound  together  that  they  no  longer  appear 


Fig.  50.— 'Tuburculijsis  oi  the  visceral  p(*ritoneura. 

to  be  intestines,  the  omentum  and  mesenteries  are  shortened,  often 
ahnost  to  obliterationj  the  coils  of  intestine  are  bound  together  in 


Fig.  5L 


--Tubercular  ulceration  of  thp  mucouK  membrane  of  the  smaU  ii>|^ 


an  inseparable  mass,  and  the  normal  surface  appearances  are  all 
destroyetl.  It  is  impcssible  to  lift  such  intestines  from  the  cavity, 
or  to  separate  them  from  one  another  ^\ithout  great  risk  of  tearing 
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into  their  lumina  or  destroying  their  1  >!aoiI-siipply.     In  portions  of 
the  cavity  not  so  far  advanced  the  fibrinous  exudate,  yellowish  in 
color,  may  be  seen  on  the  inflamed  peritoneum.     There  is  no  free 
pxudate;  there  is  no  peritoneum  left  to  produce  one;  the  process  is 
obhterative;  occiisionaily  fluid  Is  found  walled  off  in  pockets  fonned 
by  tiie  dense  adhesions  and  may  be  serous  or  purulent.     In  the 
ascitic  type  the  abdomen  is  large,  in  the  adhesive  ty^pe  it  is  small, 
ofian  scaphoid;  in  the  ascitic  type  there  are  sjinptoms  imd  sipcns 
of  ac<nmiulated  fluid;  in  tlie  adhesive  type  these  are  wanting.     In 
the  ascitic  type  t!ie  patient  is  uncomfortable  on  account  of  weight 
and  tension;  in  the  adhesive,  on  account  of  interference  with  nonnal 
ixTistdsis,  which  may  go  to  the  point  of  chronic  intestinal  obstmc- 
Hoa.    In  the  ascitic  type  mdividual  organs  within  the  abdomen 
ftm  not  be  palpated;  in  the  adhesive,  palpation  of  the  distorted  and 
f%»laced  contents  is  eiisy,  l>ut  recognition  is  impossible.     The 
"ruentum  may  be  felt  h-ing  along  the  triinsverse  colon  tike  a  roll, 
^u  the  adhesive  tjpe,  in  addition  to  the  mass  formed  by  contrac- 
tion aiid  matting  of  the  normal  structures  togetherj  there  appear 
ai«o  at  times  great  ma^^ses  of  tissues^  which  from  the  outside  eamiot 
«e  differentiated  from  tumors.     They  may  attach  to,  or  lie  in, 
v^arious  structures^  hut  are  found  especially  in  cormection  with  tlie 
omentum  and  the  uterine  aduexa. 

Ulcerative  Type, — The  ulcerative  t^T^e  is  hardly  w^orthy  to 
b^  clafsed  as  a  type;  it  m  but  im  advanced  stage  which  may  tlcvelop 
tti  the  adhesive  t\T3e;  when  caseation  and  suppuration  of  the  masses 
o<H?ur,  there  develop  ulcers  in  the  intestinal  uuicosa,  sinuses  leading 
from  the  caseated  masses  into  the  lumen  of  the  gut,  or  to  the  skin 
*i*i*faces,  especially  at  the  navel;  rechiess,  edema,  and  discharge  of 
P^s  and  feces  from  the  navel  are  ver>'  important  diagnostic  signs 
"^Ht  rarely  occur  except  in  tuberculous  peritonitis.  Fecal  fistulae, 
**^,  may  be  establishes!  elsewhere. 

LaierU  Type, — The  lat<mt  type  needs  to  l)e  mentioned,  for  it  is 
*^t  an  unusual  accidental  finding  during  laporatomy  when  no 
^■spicion  of  it^  presence  had  been  aroused. 

A  moment's  review  of  what  has  bet'u  said  of  the  pathologj^  of 
^^M^rculosis  in  general,  and  of  the  varieties  of  tubercular  jicrito 
i^tia^  will  force  the  conclusion  upon  the  reader  that  fundanK'ntally 
^^^y  are  all  the  same,  and  that  it  is  eircmnstances  and  stages  of 
development  of  the  reaction  of  the  tissues  that  cause  the  variation. 
"  the  peritoneimi  is  not  destroyed,  effusion  occurs;  if  it  is  destroyed 
^y  plastic  exudates  organizing  over  its  surface  anrl  then  contracting, 
^cond  picture  is  produced.  If  caseation  of  these  new  products 
^eur?  and  then  suppuration — whether  ^^th  or  without  secondary 
infection,  is  immaterial — and  these  products  seek  and  find  no  outlet, 
toe  third  picture  follows  logically  upon  the  usual  changes  occurring 
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in  tuberculosis,  and  results  from  d^eneration  and  disintegration 
of  tissue. 

Ttiberculous  Synovitis* — This  group  of  serous  surfaces,  espe- 
cially those  of  the  knee  anil  the  hip,  is  often  affected  bj'  tubercular 
infection.  This  must  not  be  considered  the  sole  SK>uree  of  tnlx-rcu- 
lar  joints  {mik  Tuljereulosis  of  Bone  and  Cartilage).  The  le^ioa 
of  the  s\Tiovial  membrane  is  similar  to  the  remaining  serous:  infec- 
tions. Tubercles  develop,  the  membrane  l)ecomes  thickened,  lases 
its  luster,  and  appears  moist^  thick,  an<l  spong\\  The  thickened 
mai!ks  is  called  granulations.  Caseating  tuberclej?  may  be  found; 
tubercle  bacilli  are  scarce  and  difficult  to  find.  There  may  be  an 
exudate  of  clear  senmi,  or  it  may  be  fibrinous,  serofibrinous,  or 
purulent.  In  the  fluid  often  appear  yellowish,  elastic,  sniiill 
flattened  bodies,  known  as  rice  bodies.  Tlie  capsule  of  the  joint 
may  be  little  affected  or  completely  destroyed  by  the  process;  in- 
vasion of  the  adjacent  bones  is  possible.  Organization  of  the 
fibrinous  exudate  ma>'  destroy  the  function  of  the  joint.  With  the 
appearance  of  the  infiammatorj^  process  the  joint  is  more  or  Ips? 
ewollenj  painful,  and  impaired  in  fimction  or  capable  of  motion 
through  a  very  limited  range.  If  effusion  occurs  the  capsule  is 
dist-ended  and  fluctuant,  and  the  joint  is  held  involuntarily  by  the 
patient  in  such  a  position  as  to  give  the  cavity  the  greatest  capacity* 


TUBERCULOSIS   OF  BONE  AND   CARTILAGE 

Tuberculosis  of  bone  is  an  exceedingly  frequent  surgical  con- 
dition. The  infection  reaches  the  bone  largely  through  the  cir- 
culation of  the  blood.  It  affects  six>ngj^  bone  much  more  fre- 
quently than  hard  bone.  It  is,  therefore,  found  usuaOy  in  the  small 
bones,  such  as  the  carpal  and  the  tarsal  bones,  the  vert^bne,  and 
the  cancellous  extremities  of  the  long  bones.  A  favorite  site  for 
tuberculosis  of  lione  in  the  young  is  the  epiphyses  of  the  long  bones. 
This  is  especially  interesting,  as  this  is  tlie  chief  source  of  tubercular 
arthritis,  In  this  latter  respect  it  is  different  from  osteomyelitis 
produced  by  pyop;enic  bacteria,  which  usually  attacks  the  diaphysi^ 
of  tlie  long  bones.  The  infection  is  usually  unilocular,  but  nmy  be 
multilocular.  Th(*  location  of  tubercle  bacilli  at  definite  sites  is 
certainly  favored  liy  traimia,  often  so  slight  as  to  be  forgotten,  and 
some  authors  think  that  ahnost  invariably  some  devitalizing  process 
must  be  presupposed  before  such  infection  is  possible.  There  are 
usually  other  tubercular  lesions  in  the  body,  but  they  are  not  con- 
stant* 

Having  gained  lodgment  in  bone  the  reaction  of  the  tissues 
begins  to  manifest  itsetfj  either  by  the  formation  of  tul^ercles  or  hy 
the  appearance  of  an  osteomyelitic  focus  of  granulation  tissue,  ia 
the  midst  of  which  tubercles  are  found.     Bacilli  are  very  sc$Rt 


by  niaMng  their  walls  thiimer,  and  no  suppuration  occurs,  the  con- 
dition is  knoT^Ti  as  dr>'  caries  (caries  'sicca).  If  caseation  is  marked 
and  extensive  (caseous  tuberculous  osteoniyelitis)  the  absorptive 
power  of  the  granulation  tissue  is  at  its  lowest  ebb,  and  groSvS  speci- 
mens of  bone  are  found  dead  in  ^itu.  These  secjuestra  may  show 
e\ndence  of  partial  absorption  by  their  irregular,  pitted  surface. 
The>'  ultimately  become  completely  separated  from  the  living  bone 
and  lie  in  the  midst  of  surrounding  tuberculous  granulations.     The 
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fungus  t>T5e  is  seen  usually  in  poorly  nourishpd,  emaciated  indi- 
viduals.    Sometimes  both  types  appear  in  the  same  case.    The 
masses  of  tuberculous  new  tissue  may  remain  unchanged  and  re- 
semble timior  of  the  bone,  especially  sarcoma^  or  soften  and  sup- 
purate, constituting  a  tuberculous  bone  abscess.     The  limiting  wall 
of  such  an  abscess  is  made  up  of  tuberculous  granulations^  some- 
times called  abscess  membrane  (equivalent  to  "pyogenic  mem- 
brane'*).   On  the  other  hand,  new  fibrous  tissue  may  develop 
aro\md  the  pus  and  encapsulate  it  so  as  to  produce  at  least  a  tei 
porary  cure.     The  subsidence  of  sjinptoms  and  apparent  recovej 
does  not  signify  that  the  bacteria  are  destroyed;  they  are  simpl 
latent,  and  not  infrequentl>'  are  rekintUed  into  a  new  and  oft 

more  violent  activity  by  receipt  of 
trauma  at  the  site  of  the  old  foci 

r^^jB  Spina  Ventosa. — Tuberculosis 

^^Hl^^^  the  smaller  bones,  such  as  the  pha* 

^^^^^S^r  ^  '^nge^ ,  metac  arpals ,  and  metatarsti 

|A^^BH^  as  well  as  occasionally  some  of  t 

B^^MmLiy  larger  long  bones,  for  example,  th< 

g^^^^F^  ^^  ^^^^  upper  extremity,  develop 

JB^B/Km  peculiarly  interesting  tubercular 

'■^^'^™-  sion  known  as  ^ina  ventosa,    Th^ 

internal  parts  of  the  bone  are  de-  , 
stroyed  by  absorption,  thus  increaa^B 
uig  the  size  of  the  cavity,  while  th#" 
periosteimi  is  building  new  bone  at 
ttie  surface.  So  there  is  formed  a 
nodule,  more  or  less  spheric,  hol- 
low, and  of  considerably  greater  di- 
ameter than  the  original  Ixine. 

Pott's  Disease.— Tuberculosis  of 
the  spine  (Pott's  disease)  produces, 
where  the  Ijodies  of  the  vertebrsp  arc^ 
destroyed,  or  so  softened  as  t^^  be  unequal  to  the  weight  they  must 
support,  ver>^  characteristic  deformities.  It  is  readily  understiXxJ 
that  the  chief  danger  of  such  deformity  lies  in  the  damage  doa<* 
to  the  spinal  cord. 

The  course  of  tuberculosis  of  bone  is  usually  prolonged,  and 
may  last  for  many  years.  Pain  is  the  most  important  s>Tnptorot 
and  is,  as  a  rule,  not  \dolent.  An  enlargement  of  the  l)one  may  t3k<? 
place  at  the  site  of  infection,  the  location  of  which  m  cimcellou^ 
bone  causes  suspicion  of  the  presence  of  tuberculosis.  The  ^ 
may  escape  and  accumulate  imdemeath  the  periosteum,  or  in*^ 
the  soft  tissues  surrounding  the  bone,  and  either  in  the  vicinity  of 
the  bone  lesion  or  remotely,  after  burrowing  through  more  or  te* 


Fi^.  54.^ — Ankylosis  of  verte- 
brae in  a  case  recovering  from 
tubercular  caries. 
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dmous  paths^  form  a  cold  abgeess.  So  retropharjTigeal  abscess  is 
(onnH\  from  tubercular  conditions  of  the  cervical  vertebrae  and 
the  bones  forming  the  ba.se  of  the  skull,  and  psoas  abscess  from  the 
dorsal  and  himbar  vertel)rffi.  When  tuberculosis  of  the  bones  of 
an  extremity  i^?  sufficient  to  interfere  with  function,  atrophy  of  the 
extremity  take^  place,  and  its  circumference  is  then  found  to  be  less 
than  that  of  the  sound  si<le. 

When  t>one-sand  forms  ui  tubercular  lesions,  the  pus  coming 
through  sinuses  leading   therefrom  has  a  gritty,  unctuous  feel. 
The  idnus  itself  has  an  abundance  of  scar-tissue  in  its  wall,  and  the 
outlet  of  the  sinus  assumes  a  peculiar  elevation  above  the  level  of 
the  skin,  which,  if  cut  away,  is  re-formed  by  the  unhealthy  granula- 
tion*   The  mass  of  dead  bone  which  has  been  necrotized  is  knuwn 
te   a  sequestrurrL     The  periosteum,  if  intact,  builds  an  envt^lope 
of  ne^*  tx>ne  around  the  sequestnmi,  which  is  called  fnroliicnim. 
The  pus  escapes  through  the  openmgs  in  the  involucrum,  which  are 
called  doacoi.     The  sinus  leacUng  from  a  diseased  bone,  especially 
if  txibercular,  is  frequently  seen  to  close  or  ahnost  close,  and  give 
the  impression  that  the  process  has  subsided.     It  is  unsafe  to  give 
too  favorable  a  prognosis  under  these  circumsttuices,  however,  for 
^t:h  insignificEmt,  or  with  no  provocation,  the  process  is  kindled 
%^in  into  acti\ity. 

The  value  of  skiagraphy  in  the  diagnosis  of  tul>erculosis  of  bone 
^  AiTen,'  great,  especially  when  taken  in  conjunction  with  local  and 
coxkstitutional  evidences. 

X-ray  e\'idences  only  show  the  variatioiLs  in  the  density  of  bone, 
^*5^ci  caimot  be  accepted  per  se  as  signifying  the  cause  of  such  varia- 
^*c>iii^.  But  if  the  s>anptoms,  the  shape  of  the  light  spots,  and  the 
If>oaiion  be  considered,  then  a  study  of  the  skiagraph  or  of  the 
p«.i-t  itself  with  the  fluoroscope  assumes  very  important  diagnostic 
^orth. 

It  roust  be  stated  plainly  that  a  very  grave  mistake  made  by 

plnA'sicians  is  the  assumption  that   all  chronic  lione  lesions  are 

t\it*ercular,  especially  if  tliere  is  marked  swelling  or  a  lUscharge. 

^"^   ifi  necessary'  always  to  consider  especially  ty^phoid  l>one  lesions, 

^^^^inomycosis,   and  tumors  of  bone;  fref|uently,   only  after  an 

f^haa^tion  of  clinical  methods,  the  correct  diagnosis  can  be  made  by 

^^^Ision  an<l  microscopic  examination  or  by  the  employment  of 

c^ture  and  inoculation  tests. 

Cartilage. — Cartilage  may  be  attacked  by  tuberculosis  which 

^^tends  to  it  from  some  neighboring  lesion.     The  poc»r  resistance  of 

^'^rtiluge  renders  it  easily  destroyed  by  tul>erculosis.     The  chief 

affection  of  cartilage  by  this  disease  is  in  connection  with  tubercu- 

•*^8of  the  joints,  under  which  heading  the  course  of  the  infection 

^  pven  more  fully. 


Tuberculosii*  of  right  knee. 


or  arthropathies  typ^  is  more  common  in  adults.  In  either  th^ 
ultimate  result.s  may  be  produced.  In  the  a^K>patliic  ty| 
focus  from  which  the  joint  h  invaded  is  the  epiphyseal  carti 
between  %vhi<'h  and  the  articular  cartilage  there  lie^  a  ver\'  thiB 
of  bone.  Tul>ercular  epiphysitis,  then,  having  developed, 
but  a  short  distance  for  the  process  to  extend  into  tlie  joints  i 
by  chance  it  extends  in  a  direction  parallel  to  the  joint  surfa( 


fig,  56. — Tubercular  Jup-joint  healed,  with  bony  aakyloaifl. 

Jar  membrane,  pannus  (similar  to  the  panniis  formed  on  the 

^*i--vascular  cornea),  whieh  fovefH  the  surface  more  or  less  widely, 

^^cient  fibrous  tissue  and  adhesions  may  tbus  l>e  produced  to  pro- 

^^  the  greater  portion  of  the  joint  cavity  from  the  infection;  on  the 

^^€T  hand,  the  panniis  formation  may  fail  to  save  the  jomt  cavity. 
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The  focus  now  perforates  the  cartilagt^  aiid  the  contents  of  th^ 

lesion  escape  into  the  jumt.  As  a  consequence,  one  of  three  course 
is  followed.  Fir4?t^  a  diffuse  tuberculosis  of  the  joint  occurs,  ao^^i 
miliary  tubercles  develop  over  the  s>Tiovial  membrane,  whicl^t 
together  with  capHule  and  ligaments,  liecomeis  more  or  less  infi.1' 
trattnl  ainl  ^ometime^  disori^anized  into  a  gelatinous  mass,  aii<d 
penuits  easy  dislocation  of  the  joint,  or  produces  an  unstead^3^' 
joint,  which  is  movable  to  an  umiatural  degree^  and  fills  the  joim^'^ 


Fig,  57. — ^Tubercular  hip-joint  healed,  with  complete  deatruclion  of  head  and 

neck  of  femur. 


cavity  with  a  serous  exudate.  Second,  an  unusual  quantity  of 
granulation  material  may  grow  into  and  fdl  tlie  joint  producing  the 
so-called  fungus  t>T>e.  Third,  the  tuberculous  masses  may  tend 
to  caseate  and  break  dovni  into  pus,  which  fills  the  joint  and  may 
escape  through  the  capsule  and  fomi  peri-articular  abscesses.  This 
unfavorable  type  is  seen  more  freciuently  in  the  old. 

As   tubercular   arthritis    advances    the   cartilage    softens,    is 
replaced  by  fibrous  tissue,  which  in  turn  is  penneated  with  tuber*| 


TUBERCULOSIS 


295 


I 


cles  and  breaks  down,  lea\dng  the  bone  denuded  of  cartilage  and 
flubject  to  the  ravages  of  continued  spread  or  to  ankylosis,  if 
healing  shoxild  occur. 

It  is,  therefore,  plain  that  in  a  case  of  tuberculosis  of  a  joint, 
effusion,  suppuration,  adhesions,  or  ulceration  may  occur. 

Caries  Sicca. — Caries  sicca  is  said  to  affect  the  cartilage  of 
the  joints,  especially  the  upper  end  of  the  humerus.  It  shows 
110  fixtemal  signs  of  tuberculosis  or  of  inflammation  and  is  very 
chrome.  The  process  destroys  the  cartilage  and,  in  turn,  is 
tlestroyed  by  the  healing  process,  which  firmly  ankyloses  the 
joint. 

Signs  and  Symptoms  of  Joint  Tuberculosis* — Pain,  a  very 
^portant  s>inptom  of  joint  tuberculosis,  is   always   present,  if 
not  while  the  joint  is  at  rest,  certainly  when  function  is  under- 
f^en  or  when  extreme  ranges  of  motion  are  attempted,  either 
actively  or  passively.     It  is  not  usually  so  severe  as  in  acute 
processes  produced  by  pyogenic  bacteria.     Tenderness   is  usu- 
^y  present  over  the  joint,  and  is  frequently  more  easily  ehcited 
*t  eertain  points,  especially  when  the  capsule  and  the  associated 
hursBp  are  affected.     The  joint  is  almost  invariably  swollen,  and 
this  niay  be  due  either  to  the  new  deposits,  to  fluid,  or  to  both; 
**iU,  in  contrast  with  the  atrophy  of  the  extremity,  involving  even 
toe  bone  in  prolonged  cases,  gives  the  impression  of  an  enormous 
*^"oUing.     If  the  ligaments  of  the  joint  are  extensively  ilegener- 
^^-^  a  passive  movement  of  the  joint,  e8]>eeially  in  umiatural  direc- 
tions (as  in  lateral  movement  of  the  knee-joint),  evinces  the  fact 
^-h^t   the  joint  has  become  somewhat  insecure.     Fluctuation  is 
**-iscoveTable  in  joints  distended  ^ith  fluid,  but  the  pseudofluetua- 
tion  of  tuljerculous  tissues  often  leads  one  to  conclude  that  fluid 
*^    present  when  the  aspirating  needle  shows  its  absence.     When 
^wiiUdation  of  cartilage  occurs  crepitus  may  be  elicited  on  motion. 
^  '^^   knee-  and  hip-joints  are  most  frequently  attacked  and  the 
^'^^"So.l  and  carpal  joints,  m  the  or<ler  named,  owing  to  the  great 
''^^Uency  of  tubercular  inft^tion  of  the  bones  constituting  these 
J^lnt^    More  or  less  charactiTistic  attitudes  are  assumed  s]>on* 
^'^^^ecusly  when  a  joint  is  inflamed,  and  especially  when  there  is 
^  ttiass  of  fluid  or  tissue  accmnulated  in  the  joiut,  and  the  atti- 
^^^^  assumed  is  that  productive  of  tiie  least  pain,  namely,  one  that 
^o^ws  the  greatest  intracapsular  volume  and  produces  the  light- 
^   pressure.     Tuberculosis  of  the  joints  is  said  to  occur  most 
^^ly  in  the  healthy,  active  child,  rather  than  the  quieter,  frailer 
<^'hild,  owing  to  increased  liabiiit}'  to  injury*. 
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The  deep  fascia  may  serve  as  a  focxis  for  tuberculous  pro*' 
esses,  which  usually  terminate  by  producing  cold  abscesses,  a^^^ 
these,  owing  to  their  position  and  manner  of  development,  mi^^y 
be  easily  mistaken  for  sarcomata. 

KIDNEYS 

The  kidneys  are  frequently  attacked  by  tuberculosis,  usi^ 't 
ally  secondarily  to  some  other  form  of  the  disease,  especially  ck  ^ 
the  limgs,  the  alimentary  tract,  or  bronchial  lymph-nodes;  it  i^^ 
rarely  primary'. 

Miliary  tuberculosis  may  attack  the  kidneys  in  connectioiu-^ 
with  the  general  distribution  of  the  infection,  but  they  are  of  no 
practical  surgical  interest,  as  all  such  cases  die,  r^ardless  of  the 
plan  of  treatment. 

The  source  of  infection  in  tuberculosis  of  the  kidneys  is  either 
the  blood,  in  which  cases  the  substance  of  the  kidneys  is  afifected, 
and  in  which  extension  of  the  infection  to  the  remaining  genito- 
urinary apparatus  may  occur,  descending  urogenital  tuberculosis; 
or  the  form  in  which  the  other  genito-urinary  organs  may  be- 
come infected  first  and  the  kidneys  secondarily,  ascending  urogeni- 
tal tvbercylosis. 

The  usual  hematogenous  form  of  renal  tuberculosis  is  pro- 
duced by  the  lodgment  of  bacilli  in  the  capillaries  and  the  forma- 
tion of  nodules,  which,  by  disintegration  of  the  caseous  masses 
distributed  through  the  kidney-tissue,  form  pockets  of  pus, 
which  may  remain  separate  from  each  other  indefinitely  and 
may  commimicate  with  the  pelvis  of  the  kidney,  which  thus 
becomes  infected,  and  produces  a  tuberculous  pyelonephritis. 
More  rarely  they  rupture  on  the  surface  of  the  kidney.  In  this 
form  the  pelvis  is  partially  involved  at  the  b^iiming,  and  later 
on  becomes  more  or  less  occupied  with  the  tubercular  products, 
and  its  limiting  walls  are  ulcerated.  The  size  of  the  cavities  in 
the  kidney  continues  to  grow  at  the  expense  of  the  parenchyma. 

In  the  ascending  t\T)e,  the  pelvis  is  first  affected  and  the 
surfaces  of  the  papillae  ulcerate;  then  the  process  extends  into 
the  parenchyma  of  the  kidney,  which  ultimately  becomes  com- 
pletely occupied  by  the  developing  tubercles.  They  then  pursue 
their  destructive  degenerative  course  and  empty  their  contents 
into  the  pelvis.  A  tuberculous  kidney  may  be  very  much  en- 
larged throughout  and  show  nodules  over  the  siuiace,  which 
are  soft  or  hard,  dependent  upon  the  stage  of  degeneration  reached. 
A  rare  form  of  the  disease  shows  the  formation  of  large  nodular 
masses  of  tubercles  which  have  no  tendency  toward  softening. 
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In  some  cases  of  tuberculosis  of  the  kidneys  lesions  are  found 
extending  widely  through  their  substance,  but  showing  little  or 
no  evidence  on  the  surface  of  the  organs, 

A  tuberculous  kidney  may  be  considerably  enlarged^  but  this 
is  not  necessarily  so;  the  disease  may  be  unilateral  or  bilateral; 
when  the  latter,  the  stage  of  advancement  is  often  unequal  If 
a  single  kidney  is  involved  compensator}^  h^TJertrophy  may  take 
place  in  the  other  one. 
I  Tlie  arteries  supplying  the  kidney  may  become  obstructed  by 

I  tubercles  and  infarcts  be  produced.  The  process  may  attack  the 
I  ureter  on  reaching  the  pelvis  and  thicken  it  until  it  becomes  as 
r  lai^e  as  one*s  finger,  or  so  obstruct  it-s  lumen  as  to  interfere  i\ith 
the  passage  of  urine.  Ca.seated  foci  may  rupture  mto  veins  and 
produce  general  tuberculosis.  The  urine  from  patients  suffering 
from  renal  tuberculosis  usualh'  contains  pus  and  tubercle  bacilli, 
which  may  be  demonstrated  by  the  microscope  if  they  are  abun- 
dant, or,  if  this  falls,  by  inoculation. 

Locid  Signs  and  Symptoms.^The  first  sj^nptoms  complained 
of  are  usually  referable  to  the  bladder — ^irritaliility^  strangur>% 
frequent  urination.     These  s^^nptonls  appear  without  bladder 
involvement,  but  are  intensified  by  this  complication.     There  is 
usually  enlargement  and  tenderness  of  one  or  both  kidneys;  ten- 
derness is  more  especially  notable  over  the  diseased  organ.    Pain 
is  present  over  the  kidney ;  it  is  of  a  dull,  hea\^%  aching  character, 
and  may  be  the  first  e\'idence  of  trouble.    If  the  ureter  becomes 
blocked,  or  when  a  mixed  pyogenic  infection  causes  the  develoi> 
ment  of  an  abscess,  the  pain  may  liecome  excruciating.    The  urine 
contains  pus  frequentlj'  and  blood,  occasionally  in  macroscopic 
quantity,  frequently  in  microscopic  quantity.    The  urine  is  acid. 
In  the  early  stages  of  the  hematogenous  type  there  is  no  pus,  for 
J3iaiiife8t  reasons,  but  when  softening  and  pus  formation  occurs, 
^nd  the  pus  is  discharged  mto  the  i>elvis,  it  shows  al>undantiy  in 
tiiie  urine;  as  the  quantity  from  a  ruptured  focus  diminishes,  the 
iirixie  shows  less  and  less  of  it  until  it  perhaps  disappears  M to- 
better;  the  rupture  of  imother  focus  then  causes  an  increase,  and 
)^    on.    This  is  the  reason  for  the  necessity  of  repeated  examina- 
tioiis  in  some  cases, 

^An  important  item  in  the  recognition  of  tuberculosis  of  the 
^^^litieys  Is  the  remission  of  sjniptoms  followed  by  a  recurrence. 
*-^*->-^ng  the  remissions  the  patient  feels  much  better,  and  may  be 
^^^"v^oid  of  local  or  constitutional  s^Tnptoms;  even  the  general  con- 
\  ^tion  may  be  much  improved. 

j  Cystoscopy  often  reveals  a  picture  which  indicates  disease  of 

Q^^  or  both  kidneys,  in  the  form  of  an  ulcerative  or  inflammatory 
^^e,  at  or  immediately  surrounding  the  ureter  of  the  diseased 
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side.  Further  evidence  is  obtained  by  ureteral  catheterizatio'^^» 
from  which  may  be  learned  the  relative  amounts  and  the  phya^^^^** 
logic  and  pathologic  characteristics  of  urine  from  the  two  kidnejr^^^' 

TUBERCULOSIS  OF  THE  TESTICLES 

The  testicles  are  frequently  tubercular,  and  in  cases  of  pu^^ 
monary  tuberculosis,  when  no  discoverable  lesion  exists  in  th^^ 
testicle,  the  bacilli  may  be  discovered  in  the  seminal  vesicles  o^^ 
in  the  seminal  tubules  of  the  testicle,  which  shows  how  readily==^ 

in  such  cases  an  inflammation  or  a  trauma  might  kindle  into  ac 

tivity  tuberculosis  of  these  glands.  The  epididymis  is  usually  at— ^ 
tacked  at  first,  and  the  process  here  b^ns  usually  in  the  epi- 
thelium or  the  walls  of  the  tubules,  although  it  may  originate  in 
the  connective  tissue.  The  process  may  b^in  in  the  testis  proper. 
Usually  the  condition  is  secondary  to  other  tuberculous  foci,  but 
seems  occasionally  to  be  primary.  When  testicles,  prostate,  and 
seminal  vesicles  are  all  involved,  the  usual  order  of  invasion  is 
testicles  first,  then  vas  deferens,  seminal  vesicles,  and  prostate; 
on  the  contrary,  tubercular  epididymitis  is  rarely  secondary  to 
lesions  in  these  structures.  The  nodule  usually  appears  first 
in  the  head  or  the  tail  of  the  epididymis,  and  slowly  and  pain- 
lessly (or  nearly  so)  enlarges,  undergoing  the  changes  already  de- 
scribed for  tubercle  in  general.  The  process  may  remain  confined 
to  the  epididymis  for  a  long  time,  or  it  may  invade  the  body  of 
the  testicle.  When  this  occurs  several  nodules  may  develop — 
rarely  a  uniform  enlargement  may  occur — and  produce  consider- 
able increase  in  the  size  of  the  organ,  exceptionally  up  to  the  size 
of  a  gooseys  egg.  The  tunica  vaginalis  may  be  invaded  and  a 
moderate  hydrocele  develop,  or  the  visceral  and  parietal  layers 
may  adhere  and  the  scrotal  tissue  be  invaded  by  the  infection. 
Caseation  and  softening  occur;  if  the  process  has  approached  the 
surface,  the  skin  becomes  reddened  and  rupture  of  the  abscess 
takes  place,  establishing  a  chronic  sinus,  through  which  the  de- 
generated substance  of  the  mass  and  the  destroyed  testicular 
tissue  is  poured.  On  the  other  hand,  the  substance  of  the  testicle 
may  be  completely  destroyed  and  remain  for  a  long  time  within 
the  tunica  albuginea.  When  sinuses  develop,  or  where  healing 
occurs,  there  remains  a  considerable  quantity  of  fibrous  tissue, 
constituting  a  deforming  cord  in  the  former,  a  nodule  or  group  of 
nodules  in  the  latter  case.  The  vas  deferens  is  often  invaded  and 
appears  nodular  or  moniliform,  like  a  string  of  beads  in  which 
the  beads  are  rather  far  apart,  a  condition  which,  when  present, 
is  very  characteristic;  it  is  simulated  by  no  other  lesion  of  the  sper- 
matic cord.    Later,  the  prostate  and  seminal  vesicles  may  become 
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iivolved  and  show  no  signs  or  sjiiiptoms.  They  may  be  dis- 
covered by  palpation  per  recliim.  Sufficiently  frequent  subse- 
qix€?nl  involvement  of  the  second  testicle  is  seen  to  impress  the 
aoofssity  of  cloyie  attention  to  this  condition.  It  may  occur  at 
widely  vaiying  intervals  after  the  first  lesion,  and  is  always  to  be 
coxisidered  in  treatment  and  in  makmg  a  prognosis. 


THE  GENERAL  SYMPTOMS  OF  SURGICAL  TUBERCULOSIS 

Tuberculosis,  like  other  infections  whose  extent  of  involve- 
ment varies   widely,    will   produce    constitutional   sjTiiptoms   in 
pro|Xirtion  to  the  impression  the  toxins  make  on   the  general 
nutritional  processes  and  the  reaction  called  forth.     In  certain 
instances,  livhere  the  infection  is  slight  or  of  attenuated  virulence, 
or  where,  by  virtue  of  the  anatomic  stnicture  or  the  pathologic 
chaagc  in  the  tissues,  the  rate  of  niul  tip  Heat  ion  of  the  bacteria  is 
inhibited  and  the  absorption  of  poisons  retarded,  the  sjinptoms 
are  insignificant  or  w^anting.    The  truthfulness  of  this  statement 
may  be  illustrated  easily  by  reealhng  that  the  majority  of  ap- 
parently healthy  people  have  been  at  some  time  infected  with- 
out having  shown  sjinptoms  to  call  their  attention  to  the  struc- 
ture, or  to  cause  the  physician  to  suspect  the  tme  condition 
*^der  the  most   skilful   examination.     There   are   intermediatre 
*^*«€s  which  produce  clear  symptoms  of  moflerate  degree  and 
^ter   a  time    recover;   and,    finally,    cases  which   progressively^ 
®owietimes   slow^ly,   sometimes   with   astonishbig   rapidity,   cause 
^hau^tion,  emaciation,  and  death.     The  constitutional  condi- 
tion cannot  be  said  Uj  be  an  accurate  measure  of  the  local  dimger, 
^^*"   a  small  focus  may  in  one  instance  produce  marked  general 
^Ttiptoms,  while  an  extensive  lesion  in  anotlier  instance  may 
*^U    forth   an   insignificant   reaction.     This  depends   largely   on 
^^^^ndary  infeetii>ns,  the  sjTiiptoms  which  may  arise  from  de- 
Svrtietion  of  the  organ  or  tissue  affected,  and  on  accidents ,  such 
^   hemorrhages  or  pressure  of  large  new-formetl  masses  on  their 
^^^^irons. 

.        The  symptoms  growing  out  of  such  interference  with  histo- 

_P&o  structures  or  disturbance  of  function  are  accidental;  those 

^^I>^ndent  upcm  the  presence  of  t\d>erclc  bacilli  in  tlie  tissues 

^^  essential,  and,  other  thuigs  being  equal,  should  appear  where- 

^^i'  the  focus  of  infection  may  be;  they  depend  on  the  absorption 

*   t\ibercular  poisons.    Patients  w^ho  are  suffering  from  a  severe 

^^Uj4  of  tuberculosis  are  emaciated  unless  the  contlition  is  acute, 

^^cl  continued  loss  of  flesh  and  strength  without  apparent  cause 

should  always  lead  to  investigation  for  this  source  of  trouble. 

^luldren  who,  in  spite  of  proper  nutrition  and  hygiene^  fail  to  de- 
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velop  normally  should  cause  suspicion  of  some  lat-ent  focus,  jjrob- 
ably  in  the  tonsils,  adenoids,  or  the  cervical  l>'niph-nodes.  Losa 
of  strength  is  associated  with  loss  of  weight,  and  the  patients 
often  complain  of  shortness  of  breath  and  poor  endurance  ob 
exercise.  It  is  fortunate  that  in  tubercular  lesions  local  evidences 
have  already  indicated  the  presence  of  trouble,  and  perhaps  its 
nature,  before  these  general  sjTnptonis  arise. 

The  temperature  of  tubercular  patients  may  run  a  normal 
or  nearly  nonnal  course  until  the  disease  has  gahaed  a  firm  hold. 
Usually,  however,  there  is  more  or  less  disturbance  of  the  tem- 
perature, which  runs  a  diurnal  intermit  tent  course.  There  is  a 
slight  rise  m  the  afternoon,  usually  lK*i*^  to  101°  F.,  but  at  times 
nimiing  much  Mgher;  while  in  the  morning  the  temperature  is 
subnormal,  97"*  t^  98°  F.  This  subnormal  morning  temperature  is 
considered  to  be  quite  as  characteristic  as  the  evening  rise.  The 
higher  degrees  of  temi>erature  are  due  to  \iolent  or  weU-advanced 
infections,  or  to  mixed  infection,  wiiich  is  always  responsible  for 
the  septic  course  observed  in  the  advanced  cases.  The  secondary 
infection  is  sometimes  due  to  accidental  causes,  but  in  the  majoiv 
ity  of  surgical  cases  it  is  doubtless  due  either  to  the  accidental 
fonnation  of  sinuses  or  to  unwise  methods  of  interference  on  the 
part  of  the  surgeon.  In  many  cases  of  tubercular  infection,  such, 
for  example,  a^  tubercular  peritonitis,  the  tem|K?rature  is  never- 
observ^ed  to  run  high,  and  death  comes  as  the  result  of  gradua 
exhaustion  of  the  physical  resources. 

There  are  general  characteristics  which  cause  the  carefuTL^Dl 
oliserv^er  to  think  of  tuberculosis,  of  which  the  long  narrow  chest.^.^H, 
^\ith  an  angle  of  less  than  90"^  between  the  costal  margins  at  th^^ 
epigastrium,  the  pale,  anemic  appearance,  the  pecuUar  clubl 

ends  of  the  fingers »  and  curved  talon-like  nails,  the  pale,  hard  an* ^d 

soft  palate,  antl  the  roughened  pharynx,  due  to  excessive  adenoi — atrf 
tissue,   usually   associated   T\ith    h\pertrophied   tonsils^   are 
amples.    These  are  suggestive;  they  cannot  be  accepted  as  dJ 
nostic.     If,  in  addition  to  these  factors,  there  is  a  tuberculoi 
heredity,  a  history  of  attenthmee  upon  or  association  \^ith  tube-r- 
cular    patients    under    ordinarj^  unhygienic   surroundings,  or    of 
abode  in  a  house  that  is  or  has  been  inhabited  by  tubercular  sub- 

Ljects,  the  evidence  is  more  favorable  for  a  positi\'e  diagnasis. 
Tuberculin  Tests, — The  presence  of  tuberculosis  in  the  body 
may  be  detected  by  the  emplojinent  of  one  of  the  numerous 
tuberculin  tests  now  in  general  use.  They  are  not  altogether 
reliable,  but  can  be  made  to  justify  almost  absolute  conclusiott? 
when  they  are  fully  miderstood*  All  of  them  depend  on  eithei 
a  local  or  a  general  reaction  to  tuberculin  preparations*  Thn* 
react  to  actinomyces,  and  recently  a  series  of  reported 
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would  indicate  that  one  of  them  at  least  (von  Pirquet's)  reacts 
to  syphilis.  Failure  to  obtain  a  frank  reaction  in  tubercular  oases 
may  be  due  to  the  spCM?ies  of  bacilli  caiLsiiig  tlie  tlLsease.  For 
pxaaiple,  avian  or  bovine  infeetioiLs  in  man  rei^pond  but  slightly, 
or  not  at  alt,  to  human  tuberculin.  The  local  tests,  von  Pirquet*s^ 
Calmette*i5,  and  Moro's,  only  indicate  that  tubercle  bacilli  are 
jfll  somewhere  in  the  body;  they  offer  no  chie  to  the  site  of 
ioa.  The  rapidity  and  extent  of  tlie  reaction  indicates 
roughly  the  dc-gree  of  intensity  of  the  infection.     The  general 

In-actioa  obtained  by  hypodermic  administration  of  compara- 
tivdy  large  doses  of  tuberculin  hkewise  indicates  the  presence  of, 
but  not  the  part  affected  by,  tuberculosis;  however,  if  the  sus- 
pected lesion  is  observer  1  closely  this  methml  may  be  made  to 
iatlicate  both  the  presence  and  the  site  of  the  infection;  for,  when 
given  in  sufficient  dosage,  h>'i>iKiennic  administration  of  tuber- 
culin will  not  only  serve  to  increase  the  general  s\Tnptomatologj", 
but  also  renders  the  local  tul>er(rular  condition  more  active;  for 
instance,  the  tuberculous  sinus  may  give  out  a  greater  discharge, 
aad  the  tubercular  joint  may  increase  in  size  and  become  more 
painful. 

PROGNOSIS   OF  TUBERCULOSIS 

From  a  surgical  standpoint  the  prognosis  of  tuberculosis  is 

good,  provided,  as   in  those  cases   belonging   to   the   internist, 

^h^  condition  has  not  been  allowed  to  progress  too  far  locally  or 

^  become  general.    There  are  few  cases  that  offer  no  ho]>e,  unless 

^^'  have  reached  a  dire  extremity.     There  is  always  danger,  in 

®*^^cal  tuberculosis,  of  the  disease  becoming  general,  or  of  its 

attacking  the  lungs,  the  mc-ninges,  or  some  structure  not  amen- 

,^We  to  surgical  treatment,  as  happens  when  a  second  kitiney  is 

invaded*    The  prognosis  is  unfavondily  altereil  when,  by  surgical 

interference  or  by  accident,  pyogenic  bacteria  gain  access  to  a 

tuberculous  focus  which  cannot  be  completely  removed  by  surgical 

''^^^sures. 


TREATMENT  OF  TUBERCIXLOSIS 

^lany  of  the  tubercular  processes  which  sometimes  belong  to 
^^^ery  are  coming  to  be  more  and  more  recognized  as  medical 
^*^ciitions.  However,  at  present,  it  is  deemed  wise  to  lay  dowTi 
^^  fimdamentaf  principles  governing  the  treatment  of  admit- 
^^^1t  surgical  cases,  with  this  understanding,  namely,  that,  as 
^**Vile,  when  a  tubercular  lesion  can  be  cured  by  other  means 
*d^e  frequently  than  by  surgical  it  shoidd  not  be  operated  on* 
J^^nhermore,  it  may  be  laid  down  broadly  that,  w^hile  only  a 
'-ited  number  of  tul»erculous  processes  are  to  be  accepted  as 
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amenable  to  surgical  treatment,  all  of  them  should  be  subject 
to  a  rational  mediciTial,  hyj^emc,  and  dietetic  treatment  befor 
during,  and  after  the  time  they  are  under  the  surgeon's  can 
The  proper  selection  of  cases  of  tuberculosis  for  operative  treat 
ment  presents  often  one  of  the  most  difficult  problems  the  ph)*^ 
cian  has  to  solve.  The  treatment  of  tuberculosis  is  tben  subdi- 
vided into  general  and  operative. 

General  Treatment  of  Surgical  Tuberculosis.^ — It   has  been 
too  long  accepted  without  question  that  cases  of  surgical  tul>er- 
culosis  were  purely  surgical  cases.    As  the  mode  of  action  of  bac-^ 
teria,  in  whatever  tissue  they  might  lodge»  has  been  more 
fectly  understood,  and  the  possiliility  of  extension,  especially 
tubercular  bacteria^  into  other  fiekls  near  or  remote  has 
accepted  i\s  one  of  the  great  liangers  of  this  disease,  the  necessit 
for  more  than  local  surgical  treatment  has  impresseil  itvself  uf 
the  minds  of  the  profej^sion,  until  now^  it  may  be  stated  broadlj 
that  general  treatment  of  .surgical  tuberculosis  is  as  necessary- 
consummate,   as  the  surgical   treatment  is  to  initiat^^   a  ou 
Hence,  the  surgeon,  if  he  will  serve  his  patrons  best,  must  eithe 
institute  and  direct  such  treatment,  or  turn  them  into  competent 
medical  hands  who  will  direct  a  regime  of  treatnicnt  to  be  coa-I 
tinned,  often  indefinitely^  after  recover^-'  from  his  operative  pro-] 
ceilures.     This  general  treatment  consists  in  hygiene*  diet,  and 
the  use  of  reeonstmetive  tonic  therapy  and  increase  of  the  specific 
resistance  of  the  patient,  and  can  only  l>e  satisfactorily  ext*cuted  I 
when  the  patient  underst anils  as  fully  as  possible  not  only  t^© 
nature  of  his  malady,  but  the  intention  of  the  plan  of  treatment. 
The  thet,  hygiene,  and  general  conduct  of  the  patient,  the  em- 
plo>"ment  of  general  tonic  therapy,  and  the  best  plans  for  meeting 
complications  are  given  in  all  standard  works  on  the  practice  of 
methcine,  and  nee^l  not  be  repeateil  here.    The  specific  treatment, 
however,  I  deem  it  wise  to  give  here  as  bearing  especially  on  ti^ 
cure  of  surgical  cases. 

Specific  Treatment.— The  administration  of  tuberculin  i» 
various  forms  for  the  cure  of  tuberculosis,  after  piissing  ihroUgJj 
a  prolonged  heated  discussion  and  repeated  futile  efforts  io 
establish  its  therapeutic  value,  was  practically  given  up  as  a  for- 
lorn hope  for  a  long  numl>er  of  years,  and  has  only  recently  beeti 
established  upon  a  trustworthy  footing.  It  is  imp^^rtant.  too,  to  [ 
mention  the  reason  for  failure  in  the  beginning,  namely,  that  it  I 
w^as  administered  in  too  large  or  too  frequent  doses.  It  Is  hf\ 
virtue  of  competent  use  of  tut>ereulhi  that  so  many  cases 
formerly  surgical  tuberculosis  have  been  successfully  treate 
T^-ithout  operation.  In  this  way  tuberculosis  of  the  lymph-node 
incipient  renal  tuberculosis,  tuberculosis  of  the  testicles,  tuid 


TUBERCULOSIS 


303 


the  ioints  especially,  has  been  treated  with  vGry  great  satisfac- 
tion. 

Tuberculin  must  be  administered  h^iKxlemiically,  and  should 
always  be  given  by  a  competent  physician,  never  by  the  patient 
himself,  as  is  permitted  sometimes,  for  not  only  is  there  constant 
danger  of  contaminating  the  stock  from  which  the  dose  is  taken, 
but  accurate  supervision  of  the  effect  produced  on  the  patient  and 
watchfulness  for  contra-indications  must  be  had.  Indi\iduals 
who  run  a  maximum  daily  temperature  of  more  than  100°  F. 
should  either  not  receive  this  treatment  until  the  temperature 
has  been  brought  do\\Ti  under  rest  and  proper  diet,  or  should 
receive  it  only  under  the  frequent  observation  and  charting  of 
temperature,  pulse,  and  general  sjinptoms.  Any  unfavorable 
g>TTiptoms  resulting  from  the  administration  of  tuberculin  calls 
for  Its  withdrawal  if  the  dose  is  small  or  its  reduction  if  large. 
It  is  unnecessary  to  make  opsonic  inrlices  as  a  guide  to  this  treat- 
ment; the  clinical  course  is  sufficient.  The  injection  should  not 
be  made  frequently  at  the  same  point,  for  the  tissues  will  become 
inflamed  and  influrated  and  a  small  sterile  abscess  may  develop 
at  these  places.  Such  abscesses  need  not  be  opened  when  foimd, 
as  they  w^ill  disappear  in  a  few  weeks  if  left  alone.  Their  appear- 
ance is  not  a  contra-indication  to  the  continued  use  of  tuberculin. 
Tuberculin  is  administered  in  doses  varying  from  one  ten-thou- 
aandth  of  one  milligram  to  a  maximum  of  one  hxmdred  milligrams. 
Few  individuals,  comparatively,  are  able  to  take  the  maxim imi 
dose,  even  when  a  gradual  increase  to  the  maximum  has  been 
made.  But  when  the  reaction  bidicates  that  a  maximum  has 
been  reached,  further  increase  in  dosage  sliould  not  be  attempted, 
at  any  rate  for  several  doses,  and,  if  undertaken  at  all,  it  must 
be  with  the  utmost  vigilance.  0%'erdosage  produces  the  same 
si^TUptoms  and  signs  mentioned  under  the  emplojinent  of  tuber- 
culin for  diagnostic  purposes.  The  interv^al  between  doses  is 
four  or  five  days.  If  the  patient  cannot  come  for  treatment  on 
the  proper  day,  it  is  better  to  make  the  interval  a  day  more  rather 
than  a  day  less.  If  for  any  reason  the  treatment  is  abandoned 
for  a  time  and  then  rencweil,  the  next  in  the  series  of  doses  should 
not  be  given,  but  a  much  smaller  dose;  if  the  interval  has  been 
ver>*  long,  it  is  better  to  begin  at  tiie  smallest  dose.  The  rate 
of  increase  in  dosage  is  important  when  the  commercial  tuber- 
culins are  used  according  to  directions  given  with  each  bottle; 
the  increase  over  the  preceding  dose  varies  all  the  way  from  100 
per  cent,  in  the  second  dose  from  each  phial  to  abovit  10  per  cent. 
for  the  tenth  dose.  Therefore,  physicians  administering  this  remedy 
should  not  confine  themselves  to  set  instructions,  but  detennine 
the  amount  of  increase  for  themselves  in  each  individual  case. 
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It  is  impossible  to  know  when  a  patient  has  taken  tubei 
long  enough,  except  by  sjiiiptoms,  signs,  and  laborator>'  fin* 
It  is  better,  however,  to  continue  its  use  too  long  than  to  stop 
soon;  and,  after  cessation,  occassional  obsen^ation  of  the  genen 
and  local  condition  should  be  made  to  make  sure  that  no  rec 
descenco  takes  place. 

Heliotherapy. — The  latest  advance  made  in  the  treatment 
surgical  tuliereular  lesions  is  by  exposure  to  the  sun*s  direct  ra> 
It  is  claimed  for  this  plan  of  treatment  that  it  gives  more  sati 
factory  results  than  any  or  all  of  the  methods  pre\'iously  ei 
ployed,  without  the  mutilating  effects  of  8U^ge^>^  The  per- 
centage of  cures  and  improvements  is  higher  than  is  seen  under^ 
any  other  plan  of  treatment.  The  treatment  is  especially  apptii 
able  to  tuberculosis  of  bones  and  joints,  and,  it  would  seem, 
other  superficial  forms  of  the  chsease.  The  few  cases  personaJ 
treated  in  accordance  with  this  method  have  made  marvelous 
provement.  The  plan  is  simply  to  expose  the  naked  structures 
t!ie  sun's  rays  as  long  as  possible  each  day.  At  the  beginning  the 
exposures  should  be  for  a  brief  period  each  morning  and  eveningt 
with  a  graduid  increase  of  time  as  tolerance  is  established.  Tliis 
plan  is  not  to  be  considered  the  only  valuable  treatment,  but  il 
has  proved  of  such  unmistakable  value  as  to  demand  its  em- 
plo^Tiient  whether  surger^^  i.s  done  or  not.  It  is  probably  the 
most  important  aid  the  surgeon  has  discovered  to  hasten  and 
insure  complete  recoverv'  subseciuent  to  operation. 

Surgical  Treatment. — The  surgical  treatment  of  tuberculosii 
may  be  subdivided  into  operative j  inth  removal  of  focm  or  argai^ 
conimning  it;  operative,  without  removal  of  the  focus,  and  '»^w- 
operaiim, 

(1)  It  was  formerly  considered  wise  to  largely  sacrifice  aBV 
tissue  that  had  become  tuberculous,  and  frequently  the  whole 
organ  in  which  the  tlisease  appeared.  This  is  partially  tru<? 
still.  When  the  tissues  have  been  destroyed,  when  caseation  or 
suppuration  has  occurred,  and  when  an  extensive  invasion  h& 
developed  in  a  structure^  it  is  best  to  remove  the  diseased  tissue. 
If  the  structure  of  the  part  would  l>e  worthless  after  removal  of 
the  diseased  tissue  the  organ  itself  is  removed,  provided  its  fun^ 
tion  can  be  satisfactorily  replaced  by  another  organ  of  the  siinie 
or  a  different  kind.  Before^  however,  a  nephrectomy,  for  ex- 
ample^  is  done  it  is  extremely  important  to  measure  the  capacity 
of  the  other  kidney  and  to  know  its  condition.  In  tubereulod 
of  bone,  where  large  areas  of  bone  tissue  have  necrosed,  totd 
partial  removal  is  imperative,  mid  in  certain  uistances  an  ampu^' 
tation  or  bone-grafting  is  necessary,  omng  to  the  loss  of  usefulness 
excision  would  entail.     It  is  an  excellent  plan  in  tubercuJo<jis  of 
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structure^i  that  can  be  spared  T^dthout  detriment,  and  where  there 
is  reasonable  assurance  that  the  whole  tiisease  can  be  removed,  to 
lose  no  time  in  waiting.  This  is  especially  true  of  tul>ereulous 
abscesses  which  have  not  been  infeeteii  by  secoiidar>'  invasion. 
But,  hi  order  for  tins  plan  to  be  feasible,  not  only  the  abscess,  Imt 
the  focus  at  which  the  pus  is  producprt  shall  be  accessible  to  such 
treatment.  If  such  abscesses  are  not  dealt  with  they  may  rupture, 
and  the  prognosis  is  seriously  lianntMl  by  secondary'  infection. 
In  those  cases  in  which  the  primar>'  lesion  is  removable,  but  from 
which  other  lesions  ha\'e  occurred  secondary"  to  it  which  are  not 
amenable  to  surgerj^,  the  indication  is  to  remove  the  primary 
lesion,  and  subsequently  the  second ar}^  foci  often  become  much 
more  amenable  to  non-operative  treatment.  /Vn  instance  of 
this  kind  is  the  removal  of  a  tuberculous  appendix  or  Fallopian 
tubes  for  the  relief  of  tuberculous  peritonitis  orijB^inating  in  these 
stnictures,  or  the  removal  or  resection  of  a  tuberculous  testicle 
after  the  seminal  %'esicies  Mid  prostate  have  been  invaded. 

In  remo\ing  tuberculous  bone-tissue  it  is  wise  to  leave  all 
the  soimd  bone  possible,  and,  if  this  cannot  be  done,  the  perios- 
teum at  least  should  be  spared.  The  defect  in  the  bone  may 
be  treated  by  packing  it  open  w4th  gauze,  many  surgeons  pre- 
fering  iodoform  gauzCj  and  allowing  it  to  heal  by  second  inten- 
tion, or  by  filling  the  ca\ity  with  various  substimces.  This  plan 
of  obhterating  the  cavity  after  removal  of  dead  bone  depends 
for  its  success  on  the  absence  or  the  removal  of  pyogenic  infec- 
tion. The  cavity  may  be  closed  and  allowed  to  fill  with  blood- 
clot,  but  this  is  hkely  to  prove  unsatisfactory  in  large  ca\ities> 
owing  to  danger  of  incomplete  organization.  It  may  be  filled 
^th  bone-chips  or,  better  stilly  with  decalcified  bone-chips,  made 
preferably  from  cancellous  tone,  or  the  cavity  may  be  filled  with 
a  preparation  of  wax  containing  iodoform  and  hardening  at  a 
temperatm-e  above  that  of  the  body.  If  large  portions  of  bone 
are  removed  the  defect  is  most  satisfactorily  relieved  by  bone- 
grafting. 

In  tuberculosis  of  the  Joints,  if  the  joint  ca\ity  is  destroyed 
and  recovery  cannot  occur  without  invasion  of  the  joint,  excision 
of  the  joint  is  done,  and  an  attempt  made  to  remove  all  disease 
extending  into  the  osseous  tissue  and  to  approximate  the  bones 
for  ankylosis  in  one  instance,  or  to  separate  them  and  interpose 
Bome  foreign  substance  as  paraffin  in  some  of  the  smaller  joints, 
or,  preferably,  a  dissected  flap  from  adjacent  tissues  for  the  pur- 
pose of  preventing  ankylosis,  as  has  been  done  by  Murphy,  by 
the  interposition  of  flaps  of  fat  between  the  cut  bone  surfaces, 

WTien  it  becomes  necessar>^  to  remove  tuberculous  Ijinph- 
nodes  they  are  dissected  out,  preferably  by  the  block  method;  it 
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is   impossible   to   clean   them   away   thoroughly   by   enucleatii 
one  at  a  time.    Tuberculous  tonsils  and  adenoids  should  be  enu- 
cleated completely. 

Operalion  Withord  Removal  of  the  Focus, — From  what  has  i 
ready  been  said  of  tuliorrulosis  it  will  he  readily  understood  Xh 
many  surgieul  tuberculous  lesions  are  not  susceptible  to  th 
ideal  practice  of  complete,  or  even  an  advantageouii  partia 
removal  of  the  pathologic  tissue.  But  many  of  these  are  to 
benefited,  often  cured,  by  operative  measures.  In  some  instanc 
operation  is  nr(*essar>^  purely  for  the  comfort  of  the  patient 
t-o  avoitl  ijiterference  with  vital  processes.  Hence,  effusion 
sermn  or  pus,  as  the  case  may  be,  if  al)un<lant  must  be  dra\Mi  awai 
by  aspiration  or  incision  in  tuberculous  pleurisy,  peritonitis, 
s^Tiovitis, 

Tulicreulosis  of  the  peritoneum,  unless  too  well  advanced, 
frequentl>^  cured  l>y  simply  opening  the  abdomen.  The  chane 
of  cure  are  materially  increiised  if,  at  the  same  time,  the  prinu 
focus  can  be  det€*miuietl  anti  removed.  It  is  necessar>'  to  bear  i 
mind,  liowever,  that  tlie  hitestines  are  verj'  friable  wheji  infi 
t rated  by  a  tuberculous  infection,  and  hence  do  not  holtl  sutup 
well,  and  that  drainage  of  the  cavity  should  be  made  only  un<ia 
imperative  demands,  for  the  crippled  int-estinal  walls  jield  rea 
to  tramnata^  and  a  fecal  fistuhi  that  eaimot  l>e  healed  may 
produced  l>y  the  dridnage  material;  in  fact,  ns  has  abr^y  becil' 
mentioned,  such  fistuke  may  tlevelop  in  the  course  of  the  dise^^ 
without  outsi<le  a«ssistance.  How  tuberculous  peritonitis  is  bene- 
fited by  laparotomy  is  not  knoii^Ti.  The  ascitic  t>7)e  is  the  moglj 
amenable  to  this  an  weU  as  other  methods  of  treatment. 

The  most  recent  ajdvance  in  the  treatment  of  tubercular  I 
peritonitis  is  to  paint  the  diseased  peritoneal  surfaces  with  tincl-j 
ure  of  iodin.  Tliis  plan  gives  apparently  much  better  results  than  \ 
simple  laparotomy. 

Tul»erculosis  of  the  i>leura  is  treated  by  operation  for  rfMj 
of  collateral  s^Tiiptoms  when  fluid  accumulates.  So  long  jy^thfi] 
fitiid  is  watery  this  treatment  is  satisfacton%  and  may  be  r^  1 
peatcil  pro  re  nata.  If  aspiration  shows  the  fluid  to  be  pus,  tht^l 
the  treatment  should  l)e  by  the  open  method  with  drainage.  Th^J 
injection  of  formalin,  2  per  cent,  in  glycerin,  as  rc^eommendeti  hj 
Muri>hy,  may  be  emi)lo>'ed  in  either  of  these  tynpes  after  aspirauoii 
and  repeated  until  symptomatic  cure  results,  but  failure  to  pn 
duee  a  cure  is  frequent, 

Tul>ereulosis  of  the  joints  is  susceptible  of  the  same  metha 
of  treatment  as  have  lieen  given  under  pleurisy.    The  joint  may  1 
simply  aspirated;  it  may  be  aspirated  and  injecte<i  with  2  pen 
fonnalin  in  glycerin  or  10  per  cent,  iodoform  emulsion  in  glyccra 
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immobilization  is  to  be  employeil  in  ormjunction.  If  the,se  plans 
fail,  and  if  the  fluid  is  purulriit,  it  may  become  neressary  to  open 
the  joint  and  do  such  radical  work  as  the  patholog}^  mdicatcs. 

Tuberculosis  of  the  testicles  has  until  recently  b(»en  accepted 
a*  a  positive  indication  for  castration.     Now  castration  is  done 
wbm  involvement  of  the  testicle  is  extensive,  and  when  the  vas 
(fcfercns  shows  nodules  along  its  course,  but  if  only  a  part  of  the 
ti^itide  or  epididymis  is  affected,  resection  of  the  diseased  tissue 
under  guidance  of  close  iivspection  at  the  time  may  save  the  pa- 
tient from  further  exiensioii  of  the  disease  imd  from  emasculation. 
Tuberculous  abscesses ,  which  bcdong  to  the  %vanderLng  or  gravi- 
tJitive  t\T)e,  present  a  most  difficult  problem,  and  one  fraught  with 
great  danger  to  the  patient's  life  anil  great  and  often  unending 
annoyance  to  the  surgeon.     The  most  important  lesson  to  learn 
a^H>ut  them  is  that  they  should  not  V>e  opened  and  rh-aineit,  for 
this  i^iirantees  secondar>'  iidection,  which  multiplies  the  danger. 
Second,  they  should  not  be  allowed  to  rupture  of  their  owti  accord 
or  evpTi  to  approach  too  near  the  skin  surface,  for  in  the  one 
'^^^tance  they  are  sure  to  become  infected  with  pyogenic  i>acteria> 
^«i  ill  the  other  they  are  ver>^  likely  to.      If  by  means  of  rest, 
tttunobilization,   and  general  treatment  they  can  be  prevented 
from  further  increase  in  size  or  encroachment  upon  a  surface 
they  should  be  left  rigidly  alone.     If  they  continue  to  enlarge 
^*r  to  approach  the  surface,  or  if,  by  virtue  of  their  location,  they 
^*^  interfering  %dtii  some  important  function,  or  are  likely  to  do 
®<^^  they  must  be  sul>ject^il  to  operative  treatment.     Aspiration 
"^^  been  often  practised,  but  it  offers  all  the  dangers  and  few  of 
the  advantages  of  open  iiat^ision.     These  al>scesse5  should  not  be 
^t^iml  at  their  thmnest  point,  unless  the  tissuas  at  that  point 
^'^  thick  enough  to  allow  firm  snturing  of  the  cut  edges.      The 
*h®cess  cavity  is  clemmed  out  under  t  lie  most  rigid  asepsis  and  the 
^oiind  clo*^d,  preferably  with  two  layers  of  sutures,  covered  with 
^^' dressing,  ami  allowed  to  heal  per  f in  mam,  as  it  usually  will, 
^^k's  paste,  formalin  and  glycerin,  or  iodoform  and  glycerin, 
Uxay  be  left  in  the  cavity  if  desircnl.    The  pus  may  reaccumulate 
^'1  it^uire  repetition  of  the  treatment  a  second  or  evf*n  a  third 
^^e.    If  the  line  of  suture  breaks  down  the  edges  should  be  tait 
^Way  and  resutured. 

Minuses  due  to  tuberculosis  (including  fistula  in  ano)  are  to  be 
^'^t^d  by  injection  of  bismuth  pa^ste,  and  when  this  is  absorbed 
^^  escapes  the  inject  it  m  shoidd  l>c  repeated.  A  large  percentage 
^  them  are  cured  in  this  maimer.  The  healing  of  localized  tul>er- 
'^loug  abscesses,  such  as  ischiorectal  al>scesses,  is  more  likely  to 
^<^  without  persistent  sinuses  if  the  paste  is  injected  soon  after 
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in  general.  The  most  important  in  this  connection  are: 
(1)  Rest,  either  by  refraining  from  musruliir  exertion  on  the  part 
of  the  patient,  or  enforced  by  tlie  application  of  such  apparatus  as 
5plint8,  braces,  or  casts.  If  possible,  it  is  best  to  prevent  move- 
ment of  the  affected  part  without  completely  depriving  the  patient 
of  the  pri\ilege  of  exercise  and  out.-door  life.  (2)  Position  is 
importimt  in  thovse  cases  which  are  immobilized,  and  should  he 
furh  that  the  patient's  comfort  may  lie  least  disturbed,  and  the 
p*^mmnent  deformity,  if  deformity  must  come,  may  be  as  much 
Mpociisibte  compatible  with  uscfid  function,  (3)  Bier's  h3T:)eremic 
*1ieatment  finds,  perhaps,  its  most  serviceable  field  in  surgical 
tukteulosis,  and  is  pr<xiuced  usually  by  the  passive  methods, 
14)  Massage  is  of  especial  value,  and  is  to  be  applied  not  only  to 
the  diseased  part*  but  to  those  structures  whose  nutrition  is  in- 
t^ffered  with  by  loss  of  function.  In  cases  of  sinuses  dependent 
(in  t^ilierculous  processes  the  application  of  Bier's  method  by 
«B(>lo\Tnent  of  tourniquets,  or  by  cupping  over  the  mouth  of  the 
sinus  and  the  mjection  of  Beck's  pa,ste,  or  the  employment  of  the 
htt^r  plan  alone,  gives  most  satisfactory  results,  and  should  be 
undertaken  in  all  such  eases  before  resorting  to  more  active  meth- 
txis  unless  the  indication  is  verj^  positive  against  it. 
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This  cli^ase  is  one  of  such  varied  clinical  manifestation  that 
it  would  he  Tyeyond  the  i>resenl  puri>ose  to  discuses  it  even  to  a 
moderate  extent.  Tlie  subject  will,  tlierefure,  be  diiscussed  only 
trO  such  an  extent  as  its  relation  to  surger>^  and  its  tUfferentia- 
tion  from  other  surgical  lesions  demands. 

Etiology. — The  cau.se  of  sT.'i^hilis  is   the   Spiroeha?tA   pallida^ 

iHscovercd  by  Schauiliim  in  11)135.    This  minute  attenuate<i  spiril 

him  is  tlijscoveralile  in  the  juices  of  s\'philitie  tissue-s,  whether  ther^^ 
lesion  is  primary,  secondaiy,  ur  tertian',  abundantly  usually  ii^^*    - 
the  former  two,  and  with  difficulty  in  the  last.    The  spirochete  i^^^  ■ 
transmitted  l>y  mediate  or  iinniediate  contact,  usually  the  latter 
and  that  during  the  sexual  act,  which  is  tlie  sole  reason  for  syphili^^^ 
beiuR  considered  a  venereal  disea.se.    MefUate  infections  and  thoo        c 
|>rodue<Mt  by  other  than  .sexual  contaet  are  not  infrecjuent,  an^^d 
|>hysiciaiis  suffer  more  from  infection  by  this  means*  especiall^^- 
from  neetlle  jjunctures,  cuts,  and  a]ir:i.sioiis,  than  Miy  other  elasi^^ 
There  must  be  an  abrasion  of  the  raucous  or  cutaneous  epithi^e- 
lium  liefore  it  is  [Kissible  for  infection  to  occur. 

Pathology. — The  essential  lesion  of  syphilis  is  an  eanidati^^t^ 
and  proliferative  inflammation.     While  the  disease  is  capable    of 
milimited  manifestations,  imd  may  sunulate  a  vast  number     af 
pathologic  and  clinical  conditions,  the  fimdamental  fact  must  t:MOt 
be  lost  sight  of  that  an  infection  protiucing  an  inflammatoJtn* 
reaction  is  the  essential  underlying  fa<*tor.     Various  acridejJ^ 
and  complications  may  b(»fall  these  syphihtic  lesions,  dependenf 
somewhat   u|)on  the  site  of   their  formation;   thus,    ulceratiun, 
caseation,   sclerosis,   caries,   necrosis,   and  desquamation  of  epi- 
thelium ma}^  occur  and  secondary  infection>s  may  take  place.   In 
the   earlier  stages  of  s\q>hilis   the  te^mmentary   structures  and 
lymph*nodes  are  chiefly  atfecte<b  but.  av^  the  tUsease  passes  in!o 
the  so*called  tertiar>'  stage,  there  is  no  structure  in  the  normal  body. 
from  the  nails  to  the  central  nervous  system ,  secure  against  ill^ 
ravages. 

The  pc^riod  of  inculjation  varies  from  fourteen  to  forty  day*, 
and  ilurmg  this  time  the  patient  shows  no  signs  of  infection.  Tlu' 
aVjrasion  which  served  as  the  atrium  hetds  frequently  without 
being  discovered;  it  may  become  iiifet*ted  with  ordinar\^  pyogenic 
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bactens.  and  soon  heal,  or  it  beronies  infeetetl  with  chancroidal 
bacteria,  and  develops  ininie<iiately  into  a  chancroid  which  may 
obscure  all  si^i8  of  a  beji;inning  8\'philis. 

The  Stages  of  Syphilis.— The  course  of  s>i>hilis  must  be 
reeojtjnized  :is  a  continuous  caie,  except  as  it  mux  he  interrupted 
by  the  administration  of  antisyphilitic  remedies.  Three  stages 
are  usually  recognized  and  described,  although  any  or  all  of  them 
may  fail  to  appetir  or  escape  recognition;  antl  it  is  precisely  these 
cases  running  an  atopic  course  that  have  caused  the  chief  difficul- 
ties in  the  diagnosis  of  late  syphilitic  lesions,  which  especially 
concern  the  surgeon.  The  histor>'  of  a  definite  typic  course  of  the 
disease  is  of  ver>"  positive  value;  its  a]>senee  luis  no  significance  in 
the  presence  of  qitestionalde  late  manifestation, 

Prinmry  Stage. — The  primary^  stage  of  s^pliilis  extends  from 
the  first  appearance  of  the  chancre  to  the  general  eruption,  which 
may  be  looked  for  at  an  average  of  six  wt^ks  from  the  date  of  the 
chancre,  but  varies  from  two  to  three  weeks,  or,  in  rare  ciiscs»  even 
to  six  months.  This  is  knouTi  as  the  i3eriod  of  secondary  incuba- 
tion. The  primarj^  stage  is  essentially  the  stage  of  the  local  sore 
anci  the  KTiiphatic  involvement  attendant  upon  it.  This  h-mjihatic 
^^il^i^ement  is  always  in  a  correlateft  group  of  l>Tnph-notles,  A 
^iiigle  node  may  enkirge;  a  single  large  one  and  several  smaller 
One$i  may  be  observed,  or  several  nodes  of  about  the  same  size 
^a-y  he  seen.  They  are  paiidess  if  due  to  pure  infection,  firm, 
*li**erete,  non-adherent,  and  do  not  su]>purate. 

The  chancre  may  be  obscured  by  mixed  infection  so  as  to  pre- 

^^^t  no  characteristic  signs,  or  may  be  so  typic  as  to  leave  little  or 

^5*    iroom  for  a  mistaken  interpretation.     It  is  almost  invarial>ly 

sinp;!^^  but  there  may  rarely  be  more  than  one  primary  sore,  due 

5^  simultaneous  infection  of  more  than  one  atrimn.    The  chancre 

^  l>y  no  means  constantly  an  ulcer,  although  ulceration  is  the  rule. 

^  «f*  characteristic  feature  is  induration.    The  lesion  may  begin  as 

^    flight  abra-sion  which  heals  and  breaks  down  again,  or  never 

^^i-tls,  or  it  may  not  be  possible  to  rt^ognize  that  an  abrasion 

^*^^  lieen  present  at  all,  and  the  first  evidence  may  be  a  w^aterj^ 

-* lister.    Induration  may  be  felt  in  afl  typic  chancres,  and  appears 

Either  as  a  roundish  lump  or  as  a  flattened,  nummulated  disk, 

^^^  thickness  of  which  varies  doA\Tiward  to  that  of  a  sheet  of 

^^l>er,  and  gives  to  the  palpating  fingers  the  impression  of  some- 

^^ing  ha\Tng  been  deposited  under  tlie  upper  layers  of  the  skin. 

^ixanrres  are  painless,  do  not  tlischarge  aliundantly  when  they 

^lc?c*rate,  and  may  become   slowly  larger  and  stul>tiondy  refuse 

^^  ^her  their  size,  or  gradually  fade  away.    The  hidurated  papular 

•^Oajiere  is  very  rare,  and  shows  no  break  in  the  epithelium;  the 

'^o^-ative  chancre  Is  next  in  frequence,  and  involves  a  part  or  all 
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of  the  thickness  of  the  skin;  it  has  sloping  edges^  and  the  raw  % 
may  be  partially  or  rompletely  covered  with  a  gra>ish,  adhet 
pseudomemhrane.  The  erosive  type  is  the  most  common,  ani 
characterized  by  exfoliation  of  the  epidermis,  which  leave 
glistening  surface  on  which  the  pseudomembrane  may  app 
and  surrounded  by  a  cyanotic  or  red  areola.  The  discharge  f 
the  kist  two  t}T>es  nameri  is  serous  or  sanioserou^s.  The  shaj 
chancres  in  general  is  approximately  round.  Chancres  do' 
respond  to  any  local  non-syphilitic  treatment.  i 

Second  Stage. — The  second  stage  of  s^^ihilis  begins  with 
manifestation  of  constitutional  infection,  and  is  charactef 
by  the  appearance  of  general  lesions  distributed  over  the  b 
e.ituated  superficiallyj  for  the  most  part  involving  especially 
skin,  the  mucous  mend>rane  imd  lymph-noiles,  and  s>inmt 
It  is  the  eruptive  stage  or  stage  of  constitutional  involveni 
and  prior  to  the  recent  discovery  of  positive  diagnostic  metj 
it  was  waited  for  and  accept  c*il  as  the  pathognomonic  sign  ] 
a  primary  sore  was  truly  of  a  syphilitic  nature.  The  duratiol 
the  8econdar\^  stage  is  not  nearly  so  %vell  marked  as  that  of 
primar3%  for  while  the  appearance  of  a  syphilitic  eruption  m 
definitely  the  end  of  the  first  stage,  only  its  appearance  i 
failure  to  reappear  indicate  the  end  of  the  second  stiige.  ] 
generally  accepted  that  the  second  stage  lasts  for  from  six  mQJ 
to  two  years  or  longer.  This  stage  of  sypliilis  may  fail  ent) 
to  appear  or  may  be  obscured  by  the  inadvertent  use  of  | 
cury  during  the  first  stage;  however,  its  development  no  loi 
figures  extensively  in  the  thiignosis  of  syphilis,  and  it  is  now  iu 
tionally  preventetl,  as  it  often  proves  of  great  emharrassmei 
the  patient,  and  tlxere  is  no  longer  neeessit}'  to  lose  valuable  \ 
in  treatment  by  permitting  the  disease  to  continue  iinmole^te^ 
several  months,  j 

The  eruption  of  s>T3hilis  usually  appears  after  the  ged 
IjTnph-node  involvement,  lait  occasionally  precedes  it.  The 
and  mucous  membrane  eruptions  are  called  sypliilids  and  ass 
various  SJ^nmet^ic  manifestations.  They  are  produced  in 
upper  layers  of  the  skin  and  mucous  membrane,  and  appe$ 
hyperemic,  more  or  less  indurated  and  infiltrated  spot.s,  di 
pear  (hiring  the  course  of  the  disease  or  under  administratio 
treatment)  and  leave  the  skin  normal.  The  later  secon* 
syphilids  may  involve  the  deeper  layers  of  the  tegumen 
membranes  and  cause  destruction  of  tissue,  followed  by  cicat 
tion.  The  eruption  of  syphilis  may  resemble  or  simulate 
of  certain  eruptive  fevers  imd  skin  diseases  so  closely  thj 
differentiation  caimot  be  made  from  this  source*  They»  as  a  I 
require  several  days  to  mature,  but  occasionally  appear  and  dj 
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pear  with  i5uch  rapidity  as  to  escape  the  patient's  obscrv^ation. 
Like  the  chancre,  they  iisually  produce  no  subjective  sjniptoms, 
Here  m  a  tendency'  ff>r  secondan^  (early)  ^jphilids  to  assume 
•  roundish  shap*'  liuii   f*>r  ^^roups  of  tlioin  tn  ajtinnr  in  circular 


1 

1 


Fig,  61. — Syphilis,  second  stage. 

^^'''^'^ement  and  sjimnetrically.  The  color  of  the  eruption  is  im- 
P^'T^t,  red  at  first,  and  later  assuming  the  so-called  copper 
^^r,  The  color  disappears  on  pressure  and  returns  on  its  release, 
**  ^  all  h\'peremic  conditions.  The  epidermis  over  the  surface 
^  the  syphilids  scales.    It  is  important,  from  a  diagnostic  stand- 
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point,  to  emphasize  that  the  syphilids  are  polymorphous,  unl 
other  affections  of  the  skin,  so  that  one  type  of  syphilid  may 
found  on  one  part  and  another  elsewhere.  Hence,  papul 
pustular,  and  macular  syphilids  may  all  appear  on  the  body 
one  time. 

Lesions  of  the  Mucous  Membrane. — One  of  the  most  const 
manifestations  of  secondary  sj-philis  is  the  mucous  patch  wh 
appears  on  the  mucous  membrane  of  the  mouth,  particularly 
the  pillars  of  the  fauces,  about  the  tonsils,  on  the  tongue,  or 
soft  palate.  They  may  be  coincident  with  the  eruption,  1 
frequently  appear  before  it.  The  mucous  patch  is  not  an  ulc 
but  a  well-delimited  whitish  patch  not  raised  above  the  surroui 
ing  surface,  and  looks  as  if  carbolic  acid  or  ^  strong  solution  of  sil 
nitrate  had  been  applied  to  that  area.  Occasionally  an  eden 
tous  er>'thema  appears  on  the  mucous  membrane  of  the  moi 
and  phar>Tix.  These  lesions  are,  as  a  rule,  not  painful  unless  ii 
tateil  by  substimces  taken  into  the  mouth. 

L>Tnph-nodes  that  are  not  correlated  with  the  primary  lesi 
become  enlarged  during  the  secondary  stage,  usually,  as  alrea^ 
stated,  prior  to  the  appearance  of  the  eruption.  The  lymp 
nodes  of  the  body  generally  are  enlarged  to  some  extent,  and, 
left  untreated,  some  of  them  may  become  greatly  enlarged,  b 
certain  nodes  and  groups  of  nodes  seem  to  be  subject  to  a  pi 
dilection,  namely,  the  epitrochlears  and  the  posterior  chain 
cervical  nodes,  and,  while  other  groups  may  be  distinctly  affect 
the  presence  of  enlarged  epitrochlear  and  posterior  cerv^ 
nodes  is  rarely  found  from  other  causes  than  s>T)hilis.  The  nc 
are  painless,  not  tender,  show  no  surface  discoloration,  do 
suppurate,  remain  discrete,  do  not  infiltrate  the  periglandular 
sues,  and  are,  therefore,  movable.  They  are  hard,  and  among 
last  of  the  secondary  lesions  to  respond  to  treatment.  Ind 
they  often  remain  somewhat  enlarged  even  after  an  apparent  t 
has  been  produced. 

Fever. — There  is  usually  a  rise  of  temperature  at  the  bcj 
ning  of  the  secondary'  stage.  It  may  be  insignificant  and  of  si 
duration,  or  it  may  continue  until  the  patient  is  well  under  ( 
trol  of  treatment.  The  temperature  does  not  often  rise  higher  t 
102°  F.,  but  occasionally  reaches  105°  F. 

It  is  accompanied  by  the  usual  febrile  syndrome  of  s>Tnpto 
and  may  simulate  malaria  or  t>7)hoid,  and,  if  attended  with 
eruption  of  pustular  s>T)hilids  and  osteocopic  pains,  may 
differentiated  from  small-pox  with  great  difficulty.  The  t 
perature  usually  returns  to  normal  when  the  eruption  appe, 
l)ut  in  severe  cases  it  is  likely  to  continue  indefinitely  after 
eruption. 
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■  Pom.— .^thoujJili  the  s>T>hilitic  is  free  from  pain  during  the 

■  firet  stage,  and  this  freetloni  oven  in  the  chanere  is  a  vers'  8uspi- 
I  ciousomen,  the  ^^eeoml  stage  is  likely  to  Ije  atteiKled  with  a  variety 
I  oi  painful  sensations.  They  nia\^  he  neuralgio  in  eharaeter  ajid 
I        variable^   affecting   different   parts   at   successive   inter\'als,    but 

particularly  affecting  the  upper  part  of  the  back,  the  neck,  and 

shoulders.     Pain  may  be  esfwcially  severe  in  the  l»ones — ost^eo- 

copic  pains.      Headache  is  not  imconunun  at  this  stage.     If  the 

joints  are  painful  and  at  the  same  time  s^^ollen,  and  the  synoviae 


Fig.  62,— Al<«r>-'t  1 


I  ari-al  a  m  ; 


>hilitic. 


•"^  distended  with  fluid,  it  inny  l)e  difficult,  in  the  absence  of  a 
^^finite  history,  to  eliminate  rheumatism.  While  the  above  are 
Siven  as  points  especially  affected  by  pain  in  syphilis,  it  may 
'Appear  in  any  part  of  the  body  and  may  be  continuous  or  inter- 
^^iltent,  and  is  usually  worse  at  night. 

*^lop€cia. — Falling  of  the  hair  may  occur  at  luxy  time  during 
:^^  Second  stage  of  syphilis  and  may  affect  any  hair>*  surface,  but 
^  especially  likely  to  involve  the  scalp  antl  the  eyel)rows,  either 
^  'Which  may  escape.  Tlie  fact  that  the  liair  rapirily  comes  out 
'^  Patches  (alopecia  areata)  is  ver>*  suspicious  of  syphilis.    The 
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skin  remains  smooth  and  apparently  healthy  and  the  hair  retuT 
mider  antisyphilitic  treatment.  Alopecia  of  the  eyebrows  is  co 
sidered  by  high  authority  to  be  pathognomonic  of  syphilis. 

Tertiary  Syphilis. — Following  the  secondary  stage  the  tertia 
syphilitic  lesions  may  occur  if  proper  treatment  has  not  b^ 
given,  occasionally  even  in  spite  of  proper  treatment.  It  is  t^ 
tertiar>'  st^e  and  the  late  secondary  that  especially  concern  ti 
surgeon,  the  stage  in  which  ulcerative  or  gummatous  process 
affect  not  only  the  superficial  but  the  deep  structures  of  the  bod 

Hereditary  Syphilis. — S}T)hilis  may  be  transmitted  fro 
either  or  both  parents  to  the  child.  It  may  be  transmitted  for 
very  variable  period  after  its  contraction,  up  to  twenty  years  • 
more,  but  the  further  the  parent  from  the  primary  sore,  the  le 
likely  is  the  child  to  be  a  sj-philitic  and  the  less  severe  its  diseas 
The  child  may  be  killed  in  the  early  months  of  pregnancy  I 
syphilis  of  the  parent,  and  this  is  a  frequent  cause  of  repeated  ai 
often  imexplainable  abortions  and  miscarriages;  it  may  go 
term  almost  and  die,  it  may  die  at  or  soon  after  birth  at  term,  • 
it  may  be  bom  healthy  to  all  appearances  and  develop  s>T)hil 
within  a  year  or  two,  which  is  the  rule,  or  belong  to  the  type  knoi^ 
as  late  hereditary  syphilis,  and  not  manifest  its  disease  before  t! 
age  of  puberty. 

There  is  no  primary  stage  of  hereditary  sj'philis,  all  the  lesioi 
appearing  as  secondary  or  tertiary,  and  these  appear  side  by  sid 

Diagnosis  of  Syphilis. — We  are  concerned  here  not  so  mu< 
with  the  diagnosis  of  syphilis  as  such,  when  it  runs  a  t>T)ic  cours 
when  the  disease  is  actively  present,  but  with  the  recognition 
it  when  the  active  stages  have  become  histor^'^,  often  enough  co: 
cealed  histor>%  and  when  only  vestiges  are  left  here  and  there 
point  us  to  the  true  nature  of  the  condition  that  has  caused  a  co: 
sultation  with  the  surgeon.  If  the  history-  can  be  given  by 
former  diagnosis  at  competent  hands,  if  a  history  of  the  primal 
sore  be  obtained,  together  with  the  local  IjTnphatic  involveme: 
and  later  development  of  secondary  symptoms  and  signs,  it  may  1 
unneccssar^'^  to  go  further.  If  it  is  the  case  of  a  child,  consult 
tion  privately  with  the  father  may  clear  up  the  diagnosis  entirel 
But  it  must  not  be  forgotten  that  a  great  many  have  sj^jhil: 
acquired  or  hereditar>%  who  know  nothing  of  the  fact.  Search  mj 
be  made  for  the  presence  of  scars,  especially  pigmented  scars  < 
the  body,  but  the  average  case  does  not  show  them.  Scars  of  tl 
mucous  membrane,  of  the  mouth,  spots  of  alopecia  on  the,  sea 
or  eyebrows,  evidence  of  bone  destruction,  such  as  a  flattens 
nose,  a  perforated  nasal  septum  or  perforation  of  the  hard  palai 
enlargement  of  the  epitrochlear,  posterior  cervical  or  popUte 
l>Tnph-nodes,  an  unexplainable  headache  or  neuralgia,  or  involv 
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ment  of  the  central  nervous  system,  as  in  locomotor  ataxia,  may 
lend  a  clue  to  the  real  status.  If  such  evidences  cimnot  be  found, 
then  resort  must  l>e  had  to  one  of  two  courses,  one  slow,  the  other 
rapid.  First,  a  course  of  treatment  for  s>T>hilis  may  be  insti- 
tuted, and  if  no  response  is  observ^ed  it  may  sometimes  be  ac- 
cepted as  positive  e\'idence;  but  the  demand  is  frequently  too 
urgent  to  dally  'W'ith  .so  slow  a  method,  anil,  liesides,  we  know  that 
certain  of  the  later  lesions  tire  unintiuenced  by  such  treatment,  or 
respond  so  slowly  that  no  signs  of  improvement  can  be  had  within 
a  safe  limit.  The  second  and  most  satisfactory^  plan  is  to  make  a 
test  of  the  blood  for  Wassermann*s  or  Noguchi's  reaction,  w^hich  not 
only  gives  evidence  of  the  presence  of  s\T>hiUtic  infection,  hut  indi- 
cates  the  intensity  of  the  infection.  Syphilitics  that  have  been 
and  remained  cured  clinically  for  long  perioils  almost  invariably 
respond  to  this  test,  which  can  be  accepted  as  reactmg  in  between 
95  and  100  per  cent,  of  the  crises. 

Surgiml  Syphilitic  Lesions. — Comparatively  few  of  the  changes 
produced  by  8\i>hilis  are  of  direct  conceni  to  the  surgeon.  They 
are  especially  sj'philitic  ulcers,  sj^^hilis  of  the  bone,  of  the  jointa 
and  bursEe,  of  the  muscles,  of  the  tendon  sheaths,  of  the  viscera, 
and^  for  the  purpose  of  differential  diagnosis,  syphilis  of  the  Htu- 
phatic  vessels  and  nodes.  It  may  be  impressed  that  the  most  im- 
portant lesions  of  s>^hilis,  from  the  surgeon's  standpoint,  are 
ulcers  and  gunimata,  wherever  situated,  and  syplulis  of  bone. 

Guminata.— Before  taking  up  surgical  sj^^hiUtic  lesions  in 
detail  it  is  necessar>'  to  consider  gummatous  formations  in  their 
relation  not  only  to  these  surgical  lesions,  l>ut  a,s  w^ell  to  various 
other  lesions  with  which  they  are  frequently  confused. 

The  nature  and  stnicture  of  guinmata  have  akeady  been 
discussed  sufficiently  for  our  purpose.  Gummata  may  form 
during  the  secondar>"  or  tertiar>^  stage  of  s>T>hilis,  usually  the 
latter.  When  they  appear  early  in  the  secondar>^  stage  they 
indicate  a  severe  infection.  While  they  develop  by  predilection 
at  certain  points  and  in  certain  tissues  or  organs,  there  is  no  struc- 
ture in  the  body  that  can  be  said  to  be  immune.  Hence,  great 
difficulties  necessarily  arise  when  attempt  is  made  to  dififerentiate 
them  from  tumors,  benign  and  malignant,  and  from  other  granu- 
lomata.  The  frequent  absence  of  s>7>Mlitic  histor>^  is  confusing, 
but  the  admission  of  such  a  histor>^  does  not  justify  a  hasty  con- 
clusion that  the  present  lesion  is  a  gumma  and  not  a  tumor. 

Gross  j4  ppearancc.^-G ummata  are  more  or  less  round  masses 
of  new-formed  tissue,  and  are,  as  a  rule,  non-encapsulated.  The 
size  varies  from  that  of  a  pea  to  that  of  a  large  orange,  although 
very  large  gummata  are  verj'  rare.  On  section  they  appear  as  a 
grayish-red,  gelatinous  substance,  w^hich  in  the  older  central  por- 
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tion  may  be  soft  antl  whitish.  They  undergo  caseation  and  dty 
velop  fibrinous  tissue  in  their  substance  at  the  same  time,  but  the 
caseation  does  not  involve  the  whole  mass,  as  a  rule,  m  it  does  m 
tuliercular  granulomata,  so  that  the  zone  of  grajT^h  red  usually 
PurrouncLs  the  ca^seating  central  portion.  Microscopically  Uj^ 
non-caseated  ]>ortions  show  sniall  spindle  cells  and  a  variety  of 
round  cells.  One  sees  isolated  giant  cells  occasionally.  The 
caseatmg  portion  shows  fatty  granular  cells,  stunted  nuclei,  an^ 
fragments  of  nuclei. 

Dia(j7iods. — Clinically  it  is  difficult,  frequently  impossible,  t^ 
differentiate  gxxmmata  from  tubercle  or  sarcoma,  less  frequent ^"^ 
from  benign  tumors  and  from  actinomycosis.      When  ulcerjitic^^ 
ha.H  taken  place  confnsion  arises  bet^veen  gumma  and  epithelioma  ^^* 
Hence,  the  microscoije,  its*4f  often  enough  unreyable,  may  be  nec^^*^^ 
sar\'  to  make  a  differentiation;  the  Wassermann  test  and  searC^^^^  ^ 
for  tubercle  bacilli  by  staining  or  by  inoculation  will,  of  coui^^^^^ 
often  be  of  service.  ^ 

Syphilitic  Ulcers. — From  the  appearance  of  t!ie  first  sore  to  tt^^^     _ 
end  of  his  life  the  sjT>hilitic  may  be  subject  to  ulceration,  excep^^ 
where  adequate  treatment  has  been  done»  and  satisfactory  trea'  *-^ '  j 
ment  of  the  ulcer  can  be  made  only  when  its  true  nature  is  reco^^P^'  J 
nized.    (liancre  has  already  been  sufficiently  discussed;  it  is,  ther^"""^ 
fore,  nccessar}'  here  to  discuss  only  the  ulcers  arising  during  Ur"^^^ 
secondary  and  tertiar\^  periods. 

Ulceration  in  s>^phihs  may   be  due  either  to  the  breakic:^^ 
down  of  a  gumma  or  an  infiltrated  tissue,  such  as  condyloma*^*^ 
about  the  anus  or  vulva,  especially  in  filthy  individuals,  or  to  tL— ^*' 
prethsposing  inflnenc^e  of  nutritional  disturbances,  iis  in  s>T)hiUt^=-— *^ 
arteriosclerosis  and  endarteritis.     We  are  concerned  here  aho**^^ 
the  former.    When  giunmata  farm  in  or  under  the  skin  or  muco" 
membrane  and  undergo  caseation  they  appear  soft  at  a  point 
the  surface,  rupture,  discharge  a  gelatinous,  perhaps  a  purulen^*^^' 
mass,  and  form  a  deep  punched-out  or  undermined  ulcer,  whi  ^^^^ 
is  surromided  by  the  indurated  remains  of  the  gunmia  which  ha^'^^^ 
escaped  deg;enerat]on.     The  giinmia  may  grow  slowly  and  in^       ^ 
ver>^  brief  time  undergo  the  changes  above  given;  if  it  has  cau^-^^*^ 
confusion  as  to  its  nature,  such  a  course  will  indicate*  its  tr"**^^ 
nature,     Cinmmata  of  the  skin  and  mucous  membrane  may    ^^^^ 
single  or  nmltiple  and  are  often  grouped,  so  that  when  ulceratf  *^^*^ 
occurs  they  may  destroy  the  intervening  tissues  and  cause*  o^*^ 
large  ulcer,  as  the  ulcers  are  prone  to  enlarge  once  they  are  ^^ 
tablished.    After  all  the  diseased  tissue  has  disappeared,  cicat-*^] 
zation  takes  place  slowly  and  healing  may  thus  occur.    Some 
these  ul(*ers,  however,  especially  on  the  mucous  membrane,  spr^^*^ 
on  one  side  while  they  are  healing  on  the  other  (serpiginous  <*^ 
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s),  and  when  they  appear  hi  the  lumen  of  the  intestine  are  often 
ibe  cause  of  stricture.  Syphilitic  ulcers  are  sometimes  phage- 
denic. 

Siies  of  Predikdion. — The  sites  of  predilection  of  s>T>hilitic 
ulcers  arc  practically  the  same  as  those  for  gummata  of  the  skm 
*lld  mucous  membrane.  The  middle  of  the  forehead  is  a  frequent 
she  of  s>^hilitic  ulcer,  and  the  hone  beneath  the  ulcer's  base  may 
hecome  involved  and  destroyed  tlirougii  the  thickness  of  the 
cranium  and  the  dura  be  exposed.  In  the  lower  extremities  gum- 
mata  are  frequently  observed;  they  appear  more  frequently 
in  the  upper  and  lower  thirds  of  the  leg  and  on  the  external  and 
anterior  surfaces.  Here  they  are  usua!l}^  multiple^  and  are  one 
of  the  most  obstinate  t>Ties  of  chronic  ulcer  of  the  leg.  Other 
sites  are  the  forearm,  arm,  sternal  and  clavicular  regions,  the 
ttiale  genitalia,  and  the  externa!  female  genitalia. 

On  the  mucous  mend>rane  they  art^  found  most  frequently  in 

the  mouth  and  nose,  especially  on  the  hard  palate  and  on  the  nasal 

septum,  in  each  of  which  they  are  very  prone  to  perforate  the  bone 

<^**    cartilage,  causing  a  communication,  in  the  one  instance^  be- 

twee^n  the  mouth  anil  the  nose,  and  in  the  other  between  the  two 

Bicl«5s  of  the  nose.    These  openings  vrA\  rarely  be  seen  except  as  the 

•'^^sialt  of  syphilis.     In  the  phar>Tix  gummata  appear  usually  on 

th^    posterior  wall  and  follow  the  usual  course  to  ulceration.     If 

the^-  develop  stiificiently  low  tlieir  healing  is  very  likely  t(»  result 

*^^    stricture  at  the  begiiming  of  the  esophagus.     A  similar  mis- 

**^*^\ine  may  befall  the  Eustachian  tubes  from  cicatrization  of 

^yT>>iilitic  ulcers  of  the  tonsils,  producing  permanent  disturbance 

^^^   Ixearing.    The  stomach  and  intestines  may  be  mvolved.  and  in 

^«^    small  intestine  liealing  may  produce  sufficient  constriction  to 

^Q,\i2se  chronic  obstruction.     In  the  anus  and  rectum  we  have  a 

^^^**>'  common  site  of  s>T^hilitic  ulceration,  and  the  resultant  stric- 

t.ixro  of  the  rectum  or  anus  is  ver\^  suggestive  of  syphilis,  pro- 

'^''^ci^d  it  is  not  fHingcnital  or  malignant. 

Xymphatics  and  Lymph-nodes. — Lnnphangitis  may  appear  in 

^n^    fomi  of  a  hard  cord  leading  along  the  dorsum  of  the  penis, 

"^i:i€ath  the  skin,  during  the  presence   of    the    chancre.     There 

^*^^a.y  he  several  of  these  cords.    They  are  painless,  and  do  not  show 

t-tic?    local  signs  of  inflammation  except  swelling  imd  induration. 

A  Vio  appearance  anfl  location  of  the  primary  lymph-node  involve- 

'J:ioiit  and  that  occurring  in  the  secon4lar>^  and  tertiary  stages  of 

^<^<|uired  s>7>hilis  have  lueen  discussed  already.     It  only  remains 

^^  ^y  a  w^ord  about   the   lymphadenitis  of   hereditary  s^Tihilis. 

^"^  Same  rules  hold  for  these  as  for  those  of  acquired  .'^3'philis, 

f^^«pt  that  the  sites  of  predilection  are  very  ditTerent;  in  hered- 

™^   syphilis  the  nodes  involved  are  the  same  as  those  affected 
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by  tuberculosis,  namely,  the  anterior  cervical  chains,  and  they 
cannot,  by  ordinary  clinical  methotls,  be  distinguished  from 
tubercular  nodes.  In  eases  of  chancre  of  the  mouthy  nosts  or 
fauces  the  anterior  chain  or  the  submaxillary  nodes  on  one  side 
will  be  afTected. 

S>Tihilitic  nodes  of  the  neck,  secondary  and  t-ertiary,  bear  no 
relation  to  patholog}'  in  the  nose,  mouth,  or  phar>Tix,  as  tuber- 
cular nodes  do*    The  nodes  in  syphilis  are  bilateral ;  in  t  uberculosiii 
they  may  or  may  not  be.     In  8>^>hilis  they  remain  tliscrete  and 
movable;  in  tubercnlosis  they  frequently  are  fixed  and  so  agglu- 
tinated into  one  mass  that  separate  nodes  are  no  longer  distin- 
guishable.    When  syphilitic  nodes  ulcerate  they  produce,  as  a 
rule,  larger  ulcers  with  more  tendency  to  slough,  while  ruptured  ^fc:^ 
suppurative  tubercular  nodes  produce  discharging  sinuses.    The^^^^fl 
therapeutic  test  and  Wassermann's  reaction  show  syphilis,  while^^  Je 
tubercular  infection  may  be  demonstrated  by  guinea-pig  inocula — . 
tion. 

SyphiHs  of  Bone*^ — Accjuired  and  hereditary  syphilis  of  th^^^e 
bones  %ill  be  dealt  with  separately,  with  the  imderstanding  tha",^^t 

late  hereditar>^  s^-philis — i.  e,,  that  producing  lesions  at  or  afte ^r 

puberty — is  practically  identical  w^th  the  former. 

The  changes  produced  in  the  osseous  system  by  syphilis  Bi^mme, 
first,  caries  and  necrosis  due  to  destruction  of  lK>ne  tissue  by  tbr _  jp 
appearance  of  gummata  of  the  bone  or  periosteum.    Second,  tl       Je 
building  of  new  bone  tissue  w^hich  may  lead  to  l>one  hx^pertxopb — "^^ 
and  to  ossification  of  cicatrices  which  have  formed  as  the  result  -^^f 
injury. 

Gummatous  foci  appear  usually  in  connection  with  the  peric^^^' 
teum  and  the  open  spaces  of  the  bony  sulistance.    They  are  rar^^^y 
seen  originating  in  the  medullar>^  canah    These  gummata  var>^     ^^ 
size^  up  to  that  of  a  lemon  or  small  orange,  and  can  with  t  ^^^ 
greatest  diflBculty  be  distinguished  clinically,  and  often  enoujs^^ 
microscopically;  from  sarcomata.     Unlike  the  lesions  elsewhe:*"^'' 
they  are  verj'  painful  or  sensitive.    They  may  appear  as  rounA^^ 
nodules  or  may  become  fusiform  along  the  length  of  the  bos^^' 
When  incised  they  prove  to  be  made  up  of  a  soft,  sometimes  almo^* 
fluid,  substance  which  has  a  poor  supply  of  cells,  round  a^^" 
spindle  shaped;  if  the  small  round  cells  are  very  abundant  tt^^ 
contents  may  appear  ver>^  similar  to  a  whitish  pus.    In  still  ot^^** 
instances  the  substance  resembles  granulation  tissue  and  letw'-^ 
to  form  scar  tissue.     Caseation  follows  antl  produces  the  usu*^ 
changes  in  the  gummatous  tissue. 

This  gimamatous  development  takes  place  at  the  expense  of 
bone  tissue,  especially  if  endarteritis  and  periarteritis  are  prefli«it» 
and  a  carious  process  develops  which  produces  destruction  of 
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large  portions  of  bone  tissue  with  no  evidence  of  suppuration 
except  where   secondary   infection   (x^curs.     This   is   known   as 
sjiiliilitic  or  gummatous  carips.    The  skin  over  the  defects,  even 
wlien  the  bone  lies  close  underneath  it,  may  remain  intact  and 
evm  settle  do^^Ti  into  the  pockets  maile  by  the  bone  ties t ruction 
without  becoming  reddened  or  sw^oUen.     If  the  gummata  s\ir- 
foand  large  portioas  of  bone  the  whole  mass  may  become  necrotic 
aDd  become  separated  from  its  attachments  as  a  sequestrum. 
This  is  a  s\'philitic  or  gummatous  necrosis.     It  is  superfluous  to 
say  that  when  an  opening  fonns 
tlirough  the  s^kin  secondary  in- 
f^tioa  Ls  estabUsheil  and  a  pur- 
^^<*nt  discharge  occurs.     It  is  ac- 
cidental and  is  no  essential  part 
^f  the  sj-phiUtic  process.     The 
^hia,  cranium,  and  clavicle  are 
niost  frequently  affecte^l. 

Diagnosis, — The  differentia- 
^on  of  these  processes  from 
lar  ones  caused  by  other 
iditions,  especially  tubcrculo- 
and  sarcoma,  is  often  tlifli- 
^^It,  and  resort  must  be  had 
^hen  to  the  usual  methods  of 
difTerentiation.  S>i^hilitic  bone 
lesions  are  painful,  anil  the  pain 
^  intensified  during  the  hours  of 
sleep. 

Syphilitic  Bone  Eyperiropky, 
— -These  process^  are  the  result 
^f  stimulation  to  bone  develop- 
tnent  by  8>7)hilitic  inflanunation 
of  the  osteoplastic  tissue.    They 
^^y  appear  alone — i.  e.^  unac- 
cortipanied  by  gummatous  oste- 
itis or  periostitis — when  new  bone 

formation  is  the  simple  result;  or  in  connection  with  gummatous 
inflammation,  when  both  processes  work  side  by  side,  one  build- 
ing up  while  the  other  tears  y\o\\Tv.  So  an  enlargement  or  nodules 
appear;  the  peripliery  may  become  greater  while  rarefaction  is 
taking  place  within^  or  the  bone  may  increase  in  size,  become 
rarefied  in  spots,  and  have  openings  develop  at  many  points 
leading  from  the  surface  to  the  mcnlullary^  canal.  The  |ierios- 
teum  may  be  increased  enormously  ui  thickness,  more  than  in 
»3fty  other  disease. 

21 


Fig. 


63. — S yphi  1  i  t  h"    peri osti  t  ia 
gbula  and  tibia. 
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Hereditary  B^ne  Syphilis. — As  already  j?;tated,  thb  k  me 
to  embrace  only  those  lesioiLS  which  occur  from  l)irth  to  pube: 
There  are  two  forms  of  early  hereditar>^  bone  syphilis — naun 
syphilitic  osteoehondritis  and  periostitis  ossifieauB;  the  forme 
much  more  common. 

Syphilitic  osteochofidritis  affects  chiefly  the  tissues  adjac 
to  the  epiphyseal  lines,  especially  of  the  femur ^  tibia  and  fib 
humerus  and  ribs,  sometimes  of  other  bones»  One  or  several  !>o 
may  be  attacked  at  one  time.  The  affection  varies  from  an 
significiuit,  often  in  ic  rosea  pic,  change  to  marked  deformities 
the  bone,  producing  clinical  signs  and  symptoms,  and  respoa*? 
for  lesions  or  serious  accidents  to  the  bones  affected.  The  le^ 
consists  essentially  in  the  deposit  of  lime-sal t«  in  the  affec 
tissue;  the  normal  epiphyseal  line  and  the  whitish  mass  extenc 
places  into  the  adj  accent  cartilage.  This  is  the  simplest  ma< 
scopic  form.  As  the  process  advances  the  chalk  zone  becoi 
much  broader,  is  still  irre^ilar,  and  friable;  in  this  stage  the  < 
tilage  may  become  ver>^  much  h^pertrophieil,  as  in  rickets,  v 
the  difference,  however,  that  in  syphilis  there  is  an  excess 
lime-salts  (leposite<l,  while  in  rickets  the  lime  content  is  din 
ished.  In  still  more  severe  forms  the  epiphysis  may  be  very  m 
enlarKctl  and  thickenecb  Sometimes  softening  occurs  betw 
the  bone  and  the  chalky  deiK>sit»  ilue  to  an  osteomyelitie  fo^ 
Tlie  trabeculip  of  the  l>one  lose  their  regularity,  and  no  longer  a 
their  normal  ]>osition  of  lying  in  the  axis  of  the  bone  and  par 
with  each  other.  The  presence  of  the  brittle,  chalky  def 
renders  the  epiphyseal  attachment  far  less  firm  than  normal, 
thus  easily  subject  to  separation.  Kpiphyseal  s€»paration,  oo 
ring  as  it  sometimes  does  in  healthy  bones,  shows  a  smooth  > 
of  separation;  liut  in  sjT>hilitic  chondritis  the  line  of  fraetui 
* 'uneven,  nodulated  or  undulated,  and  friable/*  Oceasion&O; 
ver>^  se^^ere  cases  the  epiphyses  are  spontaneously  separated, 
to  the  absorptive  influence  of  granulation  tissue  This  ep 
yseal  separation  Ls  the  cause  of  pseudoparalysis  (Kaufma 
Variations  in  the  length  of  the  bone  may  occur,  so  that  the  t 
that  has  suffered  from  ostcMJchondritis  may  be  either  shorty 
longer  than  normal.  Occasionally  gummata  fonn  in  heredi 
syphilis  of  bone 

The  bones  of  the  skull  especially  are  affected  hy  prolifera 
lesions,  and  ileformity  of  the  cranium  or  microcephalas  i 
result.  The  most  usual  defonnity  is  lack  of  spiunetn,\  N 
sometimes  form  on  the  parietal  and  frontal  eminences  (Pi 
nodes). 

Syphilitic   Dactyliiis, — The  bone  lesion  known  as 
dactylitis  affects   either   toes   or   fingers,   preferably   the 
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in  the  bone^  or  its  coverings.    The  swelling  is  not  clearly  defined, 

has  a  cyanotic  hue,  and  assumes  more  or  less  a  spindle  shape. 
There  may  be  several  such  lesions.  They  produce  little  or  nc^ 
pain,  antl  unless  their  true  nature  is  recognized  and  they  are^^ 
properly  treated  they  undergo  tiegeneratioa  and  discharge  thei^^^r 
contents.  They  may  destroy  the  lx>ne  tissue,  causing  a  dis^^^^ 
turbanee  of  nutrition  and  an  underdevelopfnefd  of  the  digit. 

Syphilis  of  Joints* — The  joints  are  affected  in  variouB  way^^^g 
by  syphilis,  so  that  any  lesion  prodticed  by  other  causes  may  be  ^^^^q 
closely  simulated  as  to  render  differentiation  difficult. 

Pain, — There  may  be  no  discoverable  swelling,  no  subjwti^*— ^^^i 
sjinptom,  no  objective  sign  of  disease  in  the  joints  other  th^  ^^y,  [ 
pain,  wliich  is  a  common  s^nnptom  of  secondary  s^^ihilis,  a^^  ^j  \ 
resembles  the  osteocopic  pains  in  its  behavior; 


Fig.  66. — Mandible,  the  body  of  whii-b  bus  been  alnioat  completely  ddtrtflf*" 

by  necroeifl. 


Suf^^ntis. ^This  lesion  may  appear  during  the  early  seeonrfa^^ 
stage,  but  usually  appears  later,  sometimes  even  as  a  late  tertiii-*^ 
sjTnptom.     It  may  affect  a  single  joint,  preferably  the  knee,  ^^ 
several  joints,  when,  if  acute,  it  can  with  difficulty  be  disti  ^^ 
guisheil  from  acute  articular   rheumatism,   or  it  may  be  s>t^^* 
metric.    The  condition  is  either  acute  or  chronic.    The  chroiw__^ 
form  is  at  times  ver>"  persistent  and  is  a  monarticular  affectio^^^  ^^ 
Sometimes  in  the  polyarticular  form  all  the  joints  respoml  C^^ 
treatment  Init  ont^  whirh  persists  stubbornly  and  mdefiriitfl; 
There  may  be  httle  effusion  into  the  s>Tiovial  cavity,  or  a 
effusion  may  be  poured  out;  the  synovise  are  thickened,  an« 
gummata  are  foimd  in  these  membranes  or  in  the  articular  en<i^ 
of  the  bones  and  in  the  ligaments.     Degeneration  of  these  gum^^ 
mata  may  produce  a  distinct  arthritis.    Healing  of  such  a  process 
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mBy  cauae  marked  int-erference  with  fimction^  or  the  joint  may 
become  itseless   on   aeeount    of   the   fonnation   of   osteophytes. 
Syphilitic  sjTiovitis  is  usually  painless  or  but  little  painful^  al- 
though in  some  iiii^tances  pain  may  be  marked.     If  destruction 
af  thfi  articular  eartilagPvS  takes?  place,  crepitation  may  be  elicited 
by  pflflsive  motion.    The  presence  of  painless  s>Tio\iti.s,  T;\ith  con- 
siderable f^'elling  and  a  surprising  want  of  (listurb:inco  of  fimc- 
tioiij  should  cause  suspicion  of  s^-philisj  or  the  presence  of  the 
condition  in  several  joint-s,  with  little  or  no  constitutional  gjmp- 
toms  and  absence  of  pain  and  impaireil  function,  should  likewise 
lead  to  this  conclusion. 

Syphilis  of  Bursae. — ^The  hursae,  being  structurally  and  func- 
tionally similar  to  the  sj-no^^ise,  are  similarly  affected  b}'  syphilis. 
The  bursse  of  the  knee  are  especially  affecte^^l.  The  usual  form  of 
tbis  condition  is  an  acute  bursitis  cominp:  up  in  the  earher  part  of 
ih  second  stage.  There  may  be  a  considerable  accumulation  of 
fluid  in  the  sacs,  accomj^anied  l>y  some  pain  and  tenderness, 
Ai  a  rule  it  subsides  promptly.    The  condition  is  ver>'  rare. 

Gummatous  bursitis,  too,  may  appear,  affect mg  especially  the 
prepatellar  bursa.  It  is  painless,  and  is  characterised  by  the 
presence  of  nodules  and  later  of  fluirl.  due  to  degeneration.  It 
^  at  first  harcl  and  later  fluctuant  and  18  apt  to  rupture  on  the 
"'^ace.  Other  bursa^  about  the  knee  may  be  similarly  affected, 
^d  when  degeneration  occurs  may  ru]iture  into  the  joint  or  on 
^flP  cutaneous  surface. 

The  tendon-sheaths  are  at  times  inflamed  during  the  second 
^^^  (n'philitic  tenosjuo^'itis).  The  signs  and  sj-mptoms  do  not 
™^r  from  ordinary*  inflammation  of  these  structures.  The  gum- 
P^^ous  form  of  tenosynovitis  occurs  later,  :uid  usually  in  con- 
J^etion  with  syphilis  of  an  ad j accent  bone.  Its  recognition  is 
^^^^  difficult,  anil  depends  largely  on  collateral  evidence  of 
"'Philips. 

.Syphilis  of  the  Muscles. — Aside  from  the  myalgia  associated 

^l^  the  Kccondaiy  stage  of  syphilis  there  are  two  distinct  surgical 

-lohs- — myositis  and  gummatous  infiltration. 

^^yositis. — This  comes  up  during  the  secondary'  period  as  an 

^*^^u^  or  subacute  inflammation.    Its  development  is  accompanied 

^*^  Contracture,  which  may  be  sudden  or  gradual.     It  is  a  very 

J?^  Condition  and  afl:eets  certain  muscles  by  preference,  namely, 

^    biceps    humeri   and    occasionally   other   muscles,    especially 

D^^XorB     There  is,  as  a  rule,  little  pain  except  on  attempted  passive 

^^^ion,  which   produces  violent  pain.     The  muscle  is  slightly 

^^''der  than  normal  and  shows  no  electric  response. 

The  chronic  form  of  syphilitic  myositis  occurs  late  in  the  ter- 
^'^^  stage,  possibly  as  long  £is  twenty  to  thirty  years  after  infec- 
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tion.  It  is  a  diffuse  mflaiiimatioii,  and  is  prone  to  result  in  new 
tissue  formation,  causing  atrophy  of  the  muscular  tissue  and 
ho|)ele8Hly  permanent  contract  ures»  The  biceps  humeri  and 
external  sphincter  ani  are  most  frequently  affected,  sometimes 
also  the  steniomastoid,  the  mtisseter,  muscles  of  the  arm,  and  the 
sural  muscles.  Pain  is  absent  or  insi^fieant,  except  when  motion 
is  attempted.  The  usual  sijpts  of  intianunation  are  wanting,  and 
only  pain,  as  above  mentioned,  swelling  at  the  begiiming  of  the 
process,  induration,  and  loss  of  function  are  to  he  found.  As  the 
process  progresses,  atrophy  and  cicatrization  occur.  Rarely  it.: 
avssuraes  the  nature  of  myositis  ossificans. 

(iunimatous  myositis  is  frefpiently  indistinguishable  clinically 
from  the  al)Ove,  owing  to  the  presence  of  great  nvunl>ei*s  of  miuu 
gtmimata  distributetl  througiiout  the  nuiscular  substance.  When 
the  noilules  are  i>alpable,  they  appear  either  as  a  single  mass,  whic 
may  reach  a  large  size,  tliat  of  an  orange,  or  tis  several  notlule — — ? 
ilistrilmtefl  throughout  the  substance  of  the  muscle.  The  stemoi^^ 
mastoid  is  usually  attackeii;  the  pectoralis  major,  trapezia^^^^:^, 
biceps  himieri,  glutei,  and  the  musc*les  of  the  tongue  are  othe^-^r 

favorite  sites.     Gummata  in  muscles  appear  late  in  the  tertiar^ "S^ 

stage,  except  in  the  more  malignant  t\npes  of  sj-philis.  The— "^3*"^ 
usually  appear  in  the  belly  of  the  nuisclc  or  at  the  end  of  inse^^^- 
tion.  They  are  slowly  growing  masses  and  are  not  painful.  The 
may  disappear  under  treatment,  or  soft-en  and  rupture  on  tl 

surface,  discharging  yellow  pus   or  sometimes  a  steel-gray  pu 

The  resultmg  ulcer  or  sinus  is  slow  to  heal.  Tlie  disappearan* 
of  gummata  leaves  a  cicatrix  which  cripples  the  muscle  to  tkr"^*-^ 
extent  of  involvement.  Therefore,  when  they  are  numerous,  p€^^  ^^^ 
manent  loss  of  function  may  follow,  and  the  remains  of  the  mu?c=^  "*^ 
appears  as  an  atrophied  fil>rous  band. 

Gummata  of  muscle  are  readily  confused  with  tumors?,  e»|^  -*  ^ 
cially  with  sarcoma  if  the  giunma  is  single  and  large;  with  e^^M'^^^' 
thehoma,  if  it  is  situate4l  on  the  tongue  and  ulcerative,  and  yr^  ^" 
parasitic  cysts,  especially  cysticercus.  The  appearance  \^t^"^*" 
often  resend>le  actinomyces  when  the  masseter  muscle  is  "m^^^^ 
voived,  l)ut  the  presence  of  tlie  fibrous  ritlge,  if,  indee«i,  it  ^>^ 
present,  leading  from  the  atrium  is  characteristic  of  the  lafC-^^^- 
The  Wassemiann  reaction  is  a  most  valuable  differential  me^X»^» 
but  it  must  not  he  forgotten  that  a  one-time  sj-philitic  can  acqix**"*^ 
any  of  these  lesions.  Hence,  the  clinical  evidence  alone  is  not:  ^-^^ 
hv  relied  upon;  a  microscopic  examination  should  always  be  nxi^"^^ 
before  radical  steps  are  undertaken. 

Syphilis  of  the  Abdominal  Viscera. — Fortunately  for  the  ^^ 
cal  diagnostician  syi>hilis  of  the  viscera  in  general  is  quite  f'*^ 
quently  accompanied  by  s>7iliilis  of  bone.     Only  those  phasei  ^^ 
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iTsceral  syphilis  that  are  of  especial  surgical  importance^  either 
from  the  standpoint  of  diagnosis  or  treatment^  will  be  discussed 
in  this  text. 

Liver.-=More  frequently  than  any  other  intra-abdominal 
viscus  the  liver  is  affected.  Affection  of  this  organ  rarely  occurs 
diiririg  the  secondar}^  stage,  but  ver>^  frequently,  though  XLsually 
late,  in  the  tertiar>'  peri<Kl.  The  type  of  congenital  syphilis  of  the 
liver  knoTj^TX  as  interstitial  syphilitic  hepatitis  does  not  concern  us 
here.  The  gummatous  congenital  tj'pe  is  practically  identical 
"with  the  acquired  form, 

S>7>hilis  of  the  liver  may  be  either  of  an  inflanrniatorj'  or  a 
gvunmatous  tj'pe  or  the  two  may  l^e  combined. 

The  inflammator>'  or  cirrhotic  type  is  the  result  of  an  infiam- 
Riiition  developing  at  various  foci  throughout  the  Uver»  the  ap- 
pearance of  a  consequent  new-tissue  formation,  the  cicatrization 
of  which  proiluce^  the  various  local  changes  and  the  collateral 
6>TTiptonis.     The  cicatricial  tissue  develops  in  the  fonn  of  septa 
dipping  into  the  Uver  sui>stimce  from  the  capsule  of  Glisson,  and 
the  contraction  of  this  tissue  produces  in  the  liver  the  peculiar 
contour  that  !ias  given  it  the  name  of  hepar  lobatum.    The  liver 
is  often  so  rUstorted  that  it  shows  no  resemblance  to  the  normal; 
it  may  be  contracted  into  a  much  smaller  size  than  is  requisite 
for  normal  function,  or  it  may  be  further  altered,  either  by  com- 
pensatory  hypertrophy   or    by   amyloid    chimge.      The   deepest 
retractions  are  usually  in  the  neighborhood  of  the  suspensor>' 
ligament.    Adhesions  may  occur  between  the  liver  surface  and  the 
«urroundmg  structures;  the  capsule  is  verj^  much  thickened^  and 
the  size  of  the  liver  may  ultimately  he  reduced  to  the  size  of  a 
fist,  ahhough  at  the  beginning  slight  enlargement  may  have  oc- 
curred.   The  w^hole  or  a  part,  of  the  liver  may  be  lobulated.    The 
*ple€*n  may  be  considerably  enlarged  in  cases  of  hepar  lobatum. 

Sympt4jjn.^, — SypWlit'*^  cirrhosis  may  be  sj^nptomless.  When 
fy^ptoms  are  present  they  are  referal>le  especially  to  the  digest- 
ive tract.  The  pn^sence  of  a  Io!>ulated  liver,  with  reduction  in 
^^^  at  one  point  and  enlargement  at  anotht*r,  with  evidence  of 
^dxie^ionB,  shouUl  arouse  grave  suspicion.  The  patient  may  com- 
P^Ui  of  digestive  disturbances,  diarrhea,  vomiting  of  blood,  a&- 
^it-es,  and  edema  of  the  lower  extremities  or  varicosis. 

Ascites  comes  up  slowly,  but  recurs  rapidly  after  paracentesis. 
,/^Urtiinuria  may  be  an  associate  symptom.  Icterus  is  rare. 
.^  condition  may  be  confused  with  cancer  or  sarcoma  of  the 
^^^^T  and  with  cirrhosis  from  other  causes.  The  slow  develop- 
ment of  the  condition,  variation  in  the  size  of  the  liver,  the  ab- 
^iice  of  other  tubercular  foci,  and  positive  Wassermami  reaction 
^^  a  lustory  of  sj^ihilis  will  usually  make  the  diagnosis. 
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In  case  the  abdomen  is  incised  the  appearance  of  the  live 
should  lead  the  surgeon  to  a  correct  mterpretation  of  the  eondi 
tion.  The  adhesioiLS,  the  shrunken  lobulated  appearance,  gome-^^^ 
time^  to  the  extent  of  almost  complete  severance  of  a  portion  o^  "^ 
the  liver,  the  presence  of  the  most  marked  changes  near  the 
suspensorj'  ligament,  and,  as  sometimes  happens,  the  discover^'  oS 
associated,  usually  small  gummata  should  ren:iove  all  doubts.       J 

Gummutn  of  (he  Liver. — Gumma  of  the  liver,  Uke  cirrhosis,  is  ai 
late  manifestation.  The  gummata  usually  appear  on  the  surface 
of  the  liver,  although  they  may  sometimes  be  situated  deeply 
within  its  substance.  They  may  be  single  or  multiple,  and  are 
variable  in  size,  from  the  size  of  a  hazlenut  to  that  of  an  orange. 
They  are  sharply  dehmited  from  the  liver  subst;mce,  imd  may 
be  situated  so  closly  together  that  their  shape  is  altered  bypres»| 
sure.  They  usually  grow  in  a  more  or  less  spheric  shape,  exeep 
where  the  contour  is  altered  by  pressure.  They  are  firm  and^ 
somewhat  elastic.  Sometimes  these  gunmiata  are  surrounded 
by  a  dense  capsule.  Gummata  of  the  liver  are  foimd  most  fre- 
quently in  the  neighl>orhood  of  the  suspensorj^  ligament^  the 
portal  vein,  and  the  lower  margin.  Adhesions  may  form  over  the 
surface  of  superficial  gimimata,  binding  them  to  adjacent  struc- 
tures. A  ver}'  characteristic  feature  frequently  observed  is  the 
situation  of  the  ginnma  in  the  bottom  of  a  pocket  produced  in  the 
liver  surface  by  eieatricial  contraction.  t)n  incision  into  the  light 
yellowish  giimma  the  central  portion  shows  caseated  material, 
and  surrounding  this  is  a  peripheral  zone  of  ** grayish ,  glassy  sub- 
stance"; on  the  contraryj  the  cut  surface  somethnes  presents  a 
homogeneous  appearance. 

DmgnosLs. — IVlanifestly,  the  presence  of  gmnmata  in  the  liver 
may  cause  great  confusion  in  differentiation.  These  cases  are  often 
at  first  without  symptoms.  Later  inflammation  of  the  liver  or  of 
it«  peritoneal  covering  and  amyloid  degeneration  may  occur  and 
produce  severe  symptoms,  causing  pain  in  the  region  of  the  liver. 
Digestive  tlisturbances  may  he  marked  and,  if  contraction  of  the 
liver  occurs,  hemorrhage  from  the  esophagus  or  stomach  may  ap- 
pear. The  patient  loses  weight  and  becomes  pale  and  cachectic* 
The  Uver  is  usually  of  normal  size  and  is  nodulated.  The  spleen 
is  usually  enlarged.     Aliiuminuria  is  frequently  present.  ^H 

Gummatous  hepatitis  is  especially  likely  to  be  confused  witfe^l 
tumors  of  the  liver  and  with  distention  of  the  gall-bladder.    If  the 
gummata  are  so  situated  as  to  obstruct  the  !>ile-passages,  jaundice,^ 
intense  and  persistent,  ^\ill  occur,  and,  if  they  press  upon  the  por 
tal  vein,  ascites  and  other  e\adences  of  portal  obstruction  will 
found.     Even  after  incision  into  the  abdominal  cavity  it  may 
impossible  to  differentiate  between  gummata  and  tiunors,  esp 
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^iMrcomata,  and  resection  of  the  liver  has  been  performed  in 
such  eases.  TubereuloBis  of  the  liver  may  likewise  be  confused 
^nth  gummata.  The  yellowish  appearance,  the  harchiess  asso 
ciated  1^1  th  elasticity,  and  the  "hard,  glassy  conne^ctive-tissue  cap- 
sule/* as  well  as  the  sites  of  predilection,  are  the  chief  local  features 
characterizing  gxinnnata  of  the  liver  and  tlistingiiishing  them 
from  cancer,  sarcoma,  imd  tuberculous  masses. 

SjphiUs  of  the  Spleen* — During  the  secondar>*  stage  of  sj^hilia 
the  spleen  becomes  enliu'ged,  but  does  not  produce  sjniptoms. 
In  the  tertian,'  stiige  gimmiata  may  frequent]}'  develop  in  it,  or 
inflammation  may  appear  producing  enlargement,  induration,  and 
slight  tenderness  of  the  orgiin.     Leukoc>i;osis  may  be  present. 

In  congenital  s^T>hjUs  the  spleen  may  be  enliuged  to  four 
or  five,  exceptionally  even  to  ten,  times  its  normal  size.  It  may 
contain  gunmiata  or  an  excess  of  connective  tissue,  which  forms 
at  the  expense  of  spleen  parenchTOia»  Early  enlargement  of  the 
liver  with  subsequent  reduction  in  size,  associated  with  syn- 
chronous enlargement  of  the  spleen,  is  ver>^  suggestive  of  sj^^Mlis, 
Cfe  the  other  hand,  a  distinct  but  inconstant  hj'perplasia  of  the 
oi"gan  may  take  place  in  congenital  sj-philis. 

Syphilis  of  Pancreas. — The  pancreas  is  seldom  affected  in 

**M>hilis,  and  when  affected  it  is  usually  in  the  hereditarj^  cases. 

The  organ  is  enlarged  and  indurated  from  chronic  pancreatitis. 

Gummata  are  rarely  seen,  and  the  condition  does  not  produce 

characteriistic  sjTiiptoms,   being  overshadowed  by  more  serious 

involvement  of  other  stnictures.     In  acquired  sj^^hilis  the  pan- 

*^as  may  be  inflamed  primarily  as  a  result  of  specific  mfection; 

^his  in  marked  contrast  to  the  usual  forms  of  pancreatitis,  which 

^''^  Secondary-  to  cUsetises  of  the  gall-bladder  and  bile-ducts.     In 

^"Philig  of  the  pancreiis  the  secretor>'  tissue  may  be  partially  or 

^*^^06t  entirely  obhterated  by  new-formed  tiasue,  but  the  islands 

^}^    Langerhans  remain  intact,  though  ensheathed  bv  connective 

Syphilis  of  the  Testicles. — Tw^o  forms  of  sj-philis  of  the  tes- 
^^^les  are  seen-^fibrous  orchitis  and  gummatous  orchitis. 

f^ibrim^  orchitis  appears  as  an  induration  of  the  body  of  the 

tide  and  the  parench>ana  disappears.    The  gland  after  a  period 

enlargement  grows  smaller  as  a  rule;  may  become  verj^  small 

^^d  hard.    The  epidid^Tnis  and  the  scrotum  are  not,  as  a  rule, 

^eeted,  and  there  is  no  means  of  making  a  correct  diagnosis  except 

^  collateral  s>Tnptoms  and  signs. 

Gummatous  architis  affects  the  body  of  the  testicle,  ver>"  rarely 
^^  epididymis,  while  tuberculosis  begins  in  the  latter.     This  is 
^s^  of  the  most  common  sites  of  tertiarj^  involvement^  although 
the  t^ticle  may  be  affected  during  the  secondary  sta^e.    In  gum- 
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matous  orchitis  there  is  always  more  or  less  fibrosis  of  the  testicle 
assorititod  with  it.    The  condition  is  usually  painless,  frequently 
bilateral  and  chronic,   and  may  produce  great   damage  to  thea 
structure  before  it  is  rfx-ognized.     The  gunimata  may  be  very^ 
small  or  reach  the  size  of  a  bantam's  egg.    The  epididymis,  ev< 
when  the  testicle  is  much  enlarged,  can  usually  be  reeogniaed  and 
is  rarely  invaded.     The  tunica  vai^milis  is  thickeneti  and  it^ 
cavity  obliterated  by  adhesionj^,    Guimnatous  orchitis  is  less  liJveN 
to  be  followed  by  softenmg  than  tuberculous  nodules.    Sometime 
softening  of  these  gummata  does  occur,  however,  followed  b^ 
rupture  anil  flischarge  on  the  scrotal  surface;  w^hen  this  occurs — ^xs, 
a  fungus  growth  of  granulation  tissue  may  appear  at  the  mout^r^^th 
of  the  sinus;  this  growth  is  gimimatous  and  is  called  s\^3hilit    ^-^jc 
fungus*    The  masses  may  disappear  by  resolution  or  become  paTi^^i^izfyi 
calcifierl,  antl  finally"  fatty  degeneration  of  the  gunimata  may  ocn^z_jf, 
and  they  lie  replaced  by  cicatricial  nuisses.    One  cannot  hope  f  ^!3)r 
resorption  of  old  gummata  which  are  surrounded  by  dense  co^MiD- 
neetive  tissue. 

It  is  extremely  difficult  to  differentiate  sj^jhilitic  orchitis  frczz^m 
the  other  forms.    The  most  valuable  signs  are  the  chronic  coui — s^^e. 
the  alisence  of  pain  and  ususdly  of  sensitiveness,  and*  the  lit,  ^/e 
tendenc}^  to  l>reak  down  into  suppurating  foci. 

Syphilis  of  the  Nervous  System.^From  a  surgical  standpoiift 
the  chief  s^i^hilitic   lesions   affect  the  central   ner\'ous  s>^€*in, 
and  are  due  to  the  formation  of  guimnata  of  the  brain  or  mt^}- 
inges;  they  usually  origuiate  in  the  latter  and  are  precede<l    by 
s\q:)hilitic  meningitis^  which  has  a  predilection  for  the  btise  of  the 
brain.     By  enlargement  the  nodules,  single  or  multiple,  exten<l 
into  the  brain  substance.     Slight  trauma  predisjx>ses  the  injun*<i 
tissue  to  gmnmatous  formation,    fiiunmata  of  the  brain^  as  wf^^^ 
as  other  lirain  lesions,  occur  usually  witliin  the  first  year,  a»<^ 
rarely  after  the  tenth  year^  of  infection.     The  s>tnptoms  prc^~ 
duced  are  identical  with  those  caused  liy  tumors  similarly  locat^^* 
If  a  basal  gummatous  meningitis  is  present,  certain  craiual  nen*^'-^ 
may  be  imi>aire*l  in  fimction  Yty  the  formation  of  cicatricial  tifisu.^^^"' 
The  third  nerve  is  most  frequently  affected. 

Besides  gmimiata  of  the  brain  and  meninges,  syphilitic  nodulc"^^^ 
protniduig  from  the  inner  table  of  the  skull  antl  from  the  honi^^^^ 
of  the  l)ase,  may  produce  pressure  sjToptoms,     Syphilis  of  tl^^^ 
dura  and  of  the  bony  encasement  of  the  brain  is  much  moT"'^^ 
likel}^  to  invarle  the  l>rnin  than  tuberculosis  is.  ^ 

Syphilis  of  the  spinal  cord  Is  rare;  it  appears  in  the  form  i^' 
gummata^  whicli  fretiuently  are  multiple  imd  connecte<l  with  ^m^ 
of  the  meningeal  coats.     The  local  syniptornjs  are  identical  witb 
those  of  tumor. 
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Prognosis  of  Surgical  Syphilitic  Lesions. — When  one  considers 
that  the  lesioiis  of  S3i}hili8  m'hifh  aro  rlas^»xi  as  surgical  conditions 
are  either  the  result  of  maUgnant  infection,  poor  resistance ,  failure 
to  responxi  to  treatment^  or  inadequate  and  neglectetl  treatment,  it 
IS  miuiifest  that  the  prognosis  of  surgical  syphilis  in  necessarily 
mueh  worse  than  tliat  of  ordiiiarj^  syphilis.  The  disease  I  jelongs 
to  medicine  rather  than  to  surgery,  anil  it  is  only  in  rare  cases  of 
extraordinary  manifest  at  ioiLs  that  it  is  to  he  considered  surgicaL 
Then  even  only  certain  localized  lesions  are  amenahle  to  surger>- ; 
the  general  conditions  out  of  which  these  have  arisen  have  noth- 
ing to  do  with  su^genk^  T!ie  nature,  location,  and  extent  of  the 
leskn  like^sise  ha.s  much  to  do  with  the  prognosis.  Many  of  the 
8Ui]gical  syphilitic  lesions  refuse  to  respond  to  antisyphilitie 
therapy,  and  others  create  mwh  emergency  that  there  is  no  time 
for  delay.  The  theraj>eutic  test  is  thus  sho^Ti  not  to  l>e  always 
diagnostic.  If  the  diseased  condition  can  be  removed  with  safety, 
*^d  if  the  afhninistration  of  treatment  be  followed  np  aft^^rvvard^ 
^h€  prognosii*,  while  not  of  the  best,  is  ver>'  gootl,  provitled  that 
**<>peleas  damage  has  not  been  done  in  other  organs, 

Treaiment  of  Syphilis. — The  treatment  of  the  surgical  mani- 
festations of  sy|)hilis  depends  on  the  nature  of  the  lesion  and  the 
^terfcrence  it  produces  witli  function,  and  on  the  liability  of  spread 
*^r  of  continued  damage  to  the  stmcture  in  which  it  appears.  If 
^w  lesion  is  causing  no  immediate  flangcr,  antisyphilitie  remedies 
ttiay  l>e  administered.  If  failure  follows  this,  and  no  future  harm 
*^  likely  to  come  of  it,  the  lesion  may  be  left  intact.  \\'hen  de- 
structive processes  begin,  or  when  serious  interference  with  func- 
tion has  occurre<l,  and  no  response  can  l)e  had  from  heroic  treat- 
ment, when  the  emergency  is  such  tliat  no  time  can  be  spared, 
^^J»  lastly,  when  hopeless  permiment  sequela  follow,  as  in  case^ 
^^  stricture  of  the  alimentary  tract,  then  surgery  must  be  done, 
*^^,  other  things  being  equal*  the  sooner  it  can  l>e  done  the  better 
^^  chance  of  recover)^,  for  in  such  cases,  after  removal  of  the 
P^f^icular  intractabh^  lesion,  the  remaining  manifestations  respond 
^0  the  usual  plan  of  treatment.  The  plan  of  surgical  treatment  of 
^Philitic  lesions  is  in  no  way  different  from  that  of  similar  condi- 
^iot\s  arising  from  other  causes.  For  example,  necrosis  of  bone  is 
^uted  by  tliorough  removal,  gimimata  are  treated  as  benign 
luiriors  similarly  locatetl  wouhl  be,  and  stricture  hy  the  usual 
plaxxfi  of  division,  incision,  or  r(\sectioii. 

At  the  same  time  that  surgical  treatment  is  done  the  most 
^^idnous  attention  must  be  three  ted  to^vard  general  treatment. 
'^^  removal  of  the  particular  surgical  condition  is  not  a  treatment 
tor  s^^philis,  but  for  an  unfortunate  consequence  of  its  presence, 
s^d  unless  the  surgeon's  attention  be  directed  toward  the  cause 
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of  the  trouble,  not  only  may  be  fail  to  get  a  satisfactory  local  result  ^ 
but  be  may  be  confronted  by  more  serious  and  bopeless  mauifesta^ — 
tions* 

Tbe  accepted  treatment  for  sj^biUs  is  the  adioiiustration  ^m^mk 
mercury.  This  is  the  treatment  to  be  relietl  on  as  a  cure  in  a"  J\ 
stages*  If  the  case  has  tertiary-  lesions,  or  even  severe  (malignantsaflt) 
secondary'  lesions,  iodin  should  l>e  administered  in  some  fonn^iBn, 
usually  as  potassimn  iothd;  its  action  as  a  re^solvent  reduces  ttr^iue 
danj^er  from  gummatous  and  inflanmiatory  processes.  It  may  tiz]^^ 
accepted,  then,  tiiat  both  these  drugs  are  inchcated  in  any  foil  ^ 
of  surgical  syphilis.  In  all  cases  jxitassium  iodid  is  administer^^a^ 
per  orem,  but  mercunf*  may  be  administered  by  various  metho»^^M(jg 
and  in  various  forms, 

The  oldest  method  of  giving  niercur>'  for  s>iDhilis  is  by  moul^^i), 
Protoiodicb  biuhlorid,  tmd  gray  powder  are  the  favorites  in  tz^e 
order  named.     The  dose  should  be  administered  three  or  fc^^ur 
times  tlailvj  and  shoulfl  be  small  at  the  begtuning,  and  increaj^^ft/ 
to  a  point  just  short  of  tolerance,  which  is  intUcatcHl  by  gript^r^, 
purging,  or  blueness  of  the  gimis.     Especial  attention  should      f/e 
paid  to  general  hygiene,  particularly  that  of  the  mouth;  the  te-e»ii 
must  be  kept  clean.    The  patient- s  habits  should  be  moderate  ajjc/ 
excraphm- ,  and  tol>accD,  alcohol,  rich  food,  and  condiments  uiii<i 
be  used  in  stoical  moderation  or  preferably  not  at  all,    Abundaj^t 
water  should  be  taken,  preferably  alkaline  waters,  and  the  genera/ 
health  conser\'ed  in  every  possible  way.     All  excesses  must  U 
avoided,  and  the  treatment  should  be  kept  up  continuously  or, 
if  deemed  best,  with  occasional  short  intcnnissions. 

The  second  method  of  a<iministering  mercmy  is  by  inunction— 
a  very  safe,  effective^  and  rapid  method.  It  is  objectionable  on 
account  of  the  unpleiisantness  of  administration  and  tlie  time 
consumed  at  each  treatment,  as  well  as  the  unpleasant  irritation 
of  the  skin  which  sfjmetimes  occurs.  Unguentum  bydrargjii  is 
the  form  used,  and  it  is  rubl)ed  into  the  skin  of  the  abdomen,  bflcki 
and  inner  surfaces  of  the  tliighs  in  daily  doses  of  2  or  3  drami'' 
The  inimctions  sliould  l>e  made  on  different  surfaces  at  gucceffiive 
treatments  if  the  skin  shows  signs  of  irritation. 

Of  recent  years  the  hj'podemiic  and  intramuscular  methotb  ot 
administering  mercurj'  have  largely  displaced  the  preceding  tw>. 
It  is  more  effective,  quicker  in  action,  more  definite  in  dosagf. 
and  keeps  the  patient  constantly  under  his  physician's  caW. 
It  is  the  ideal  method  for  administering  mercur>'  to  s>'philiticJi 
and  is  objectionable  only  in  the  slight  pain  at  the  time  of  iiijc<^ 
tion,  and  the  aching  of  the  thigh  and  leg  consequent  upon  the  fir?it 
few  doses,  or  upon  depositing  the  dose  too  close  to  a  nerve  or  aftib- 
cutaneoualy. 
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^H  The  preparations  used  for  this  method  are  numerous,  the 

^F       most  fxjpular  being  calomel  and  mercuric  ehlorid  for  rapid  mercurial- 
uation;  and  gray  oil,  salicylate  of  mercury,  and  the  iochd  of  mer- 
eun^  for  the  ordinar>'  eases.    The  soluble  salts  may  h^  aclminis- 
terd  h\TKxlermicaily ;  the  insoluble,  by  intramuscular  injection. 
The  mjection  of  the  insoluble  preparations  and  all  oily  solutions 
should  be  guards!  by  tlie  following  precaution^  to  avoid  delivery 
of  the  meilicament  into  a  vein  and  the  resultant  dangers  of  embo- 
lisxn:  The  needle  should  be  filled  with  the  mixture  and  inserteil 
to  the  proper  depth;  the  syringe  is  then  chsconnected  from  the 
needle,  and  observation  maiie  for  a  few  seconds  to  determine  if 
Wood  escapes  through  the  needle  or  if  the  mixture  nms  out.     In 
either  instance  the  point  of  the  needle  must  be  shifteil  to  another 
point  and  the  same  procedure  repeateih     It  is  uimecessarj'  to 
withdraw  the  needle  completely  to  accomplish  this.     Now  the 
incdicament  is  injectiHl  and  a  bit  of  adhesive  plaster  is  stuck  over 
the  opening  if  bleeding  or  leakage  occurs.    In  the  ordinarj^  course 
of  treatment  once  a  week  is  often  enough  to  make  injections  with 
the  msoluble  salts;  the  soluble  salts  must  be  injected  more  fre- 
quently and  m  proportionately  smaller  doses.    However,  the  dose 
I       anil  the  frequency  of  admuustration  depends  ver>'  much  on  the 
^dividual  case.    In  an  emergency  the  achninistration  should  be 
^^termined  by  the  limit  of  tolerimce. 

Salvarsan  and  neosalvarsan  liave  recently  been  added  to  the 

^t  of  useful  antis37>Mlitic  remetlies.    They  are  not  to  be  regarded 

^  <mre8,  as  it  was  first  hoped,  but  as  verj-  useful  drags,  especially 

5^  tho^e  cases  that  fail  to  respontl  to  mercur>%  in  malignant  cases, 

^^  ^tnergencies,  and  in  those  cases  where  serious  late  miuiifestations 

*^^^ve  arisen.     Their  use  does  not  avoid  the  necessity  of  mercur>' 

^^d  iodin,  although  it  seenis  from  our  present  knowledge  that  they 

^^^terially  shorten  the  time  of  treatment.     The  dose  of  salvarsan 

^svi^ly  given  is  0.6  gram,  and  it  can  l>e  given  either  by  the  intra- 

^^^Xiscular  or  the  intravenous  method.     In  the  latter  instance  it 

^^Ust  l>e  much  more  dilute^l  and  accurately  brought  to  a  slightly 

^Ucaline  reaction.     Salvarsan  ciimiot  !>e  accepted  as  a  harmless 

^^medy,  and  is  contra-indicated  in  all  cases  of  arterial,  cardiac,  and 

^^nai  lesions  not  of  s>T>hilitic  origin. 

Iodin  is  almost  imiversally  administered  as  potassium  iodid. 

^^e  initial  doses  are  small,  5  to  10  gr.  in  solution  three  times 

^  *lay,  and  subsequent  doses  are  gradually  increased  till  a  daily 

wse  of  100  to  200  gr»  is  reached »    It  is  especially  useful  in  late 

**coEdar>'  and  tertiar>'  lesions. 


CHAPTER    XVIII 
BLASTOMYCOSIS 

Definition. — Blastomycosis    embriices    the    group    of    lesiotz^^is 

practuctnl  l|y  l^liLstomyees,  one  of  tlie  budding  fungi.     It  may  \ ^je 

simply  ti  cutmieous  disease  (blastomycotir  dermatitis),  or  node^^^ss, 
abscesses,  ulcers^  or  sinuses  may  ajipear  beneath  the  skin  and 
followed   by   extensive   cicatrization.     The   mucous   and   seroi 
merabraixes,  the  osseous  system,  the  hinphatics,  and  practical  ^  Jv 
all  the  viscera  may  be  involved  in  the  p;eneralized  caries* 

Etiology. — The  fungus  belongs  to  tiie  yeast-forming  grou^T^ 
and  lijLs  been  known  to  cause  the  disease  over  a  ver>'  Ttiide  ge^r^^y- 
graphic  area.  It  is  found  in  North  and  South  America,  most  of  tl^^ 
European,  and  some  of  the  Asiatic  eoxmtries.  The  fungus  as  (^T>- 
served  in  the  tissut^s  is  of  a  roundish  shape^  encapsulat^l,  aiid  b  ^^^ 
a  clear  zone  Ijdng  immediately  within  the  capsrule.  The  conterxt*^ 
of  the  cell  are  gi'anules,  ^vhich  are  not  of  uniform  size  and  are  of 
irreg:iilar  shape.  Occasionally  a  vacuole  is  found.  The  fungix:^ 
niultiphes  by  budding  (granulation)  and  possiibly  by  spore  fortni*'— 
tion*     It  is  easily  cultivated  artificially. 

Pathology.— The  pathologic  changes  are  those  of  an  inflamnii*-— 
tor}^  process,  and  in  niimy  wa\'s  resemble  the  lesions  of  tubercLi. — 
losis,  with  the  exception  that  lilastomyeosis  is  prone  to  pro*lucr^^ 
suppuration,  either  in  the  fonn  of  miliar>^  abscesses,  ao  couimo-*^^^ 
in  tlie  cutaneous  fonn,  or  large  abscesses,  such  as  appear  in  tt^-^^ 
viscera,  siibcutaneous  tissue,  l>Tnph-nodes,  and  bones.  Cian»-  "^ 
cells  are  present  in  all  the  lesions,  antl  masses  resembling  tubexrit 
are  frequently  found.  The  inf(»ctetl  tissues  present  the  ordini 
findings  of  pus,  with  blastomycetes  distri1>utc»d  through  theffi 
w^ell  as  in  the  pus.  There  is  scarcely  an  important  organ  iRit^hL  ^* 
the  body  that  has  not  been  found  affected,  though  the  numlxt^-^^^ 
eases  thoroughly  studied  has  been  comparatively  small. 

Culnneous  BkiHtomycosis. — ^This  is  the  typ<^  most  frequentll^ 
seen,  although  it  may  l>e  associated  with  general  hlastomycoi^ " 
There  is  a  marked  resemblance  between  cutaneous  blastomyco^*-^ 
and  lupus.    It  may  involve  only  smidt  areas  of  the  mtegument,  c»^ 
they  may  be  large,  numerous,  and  widely  distrilmted  over  X^^ 
body.     The  face  is  most  frequently  affected.     The  k*sion  is  ^1^*" 
vated  above  the  surrounding  skin   and   has  a  flattened  surfiw*^ 
w4iich  has  the  appearance  of  verruca,  and  is  ulcerated  or  coverf*' 
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with  a  scab.  If  it  is  ulcerated  there  is  a  purulent  discharge. 
By  pressure  pus  may  be  forced  from  those  lesions  ulreadj-  dis- 
char^ng.  Surruundiug  this  elevated  surface  is  a  sloping  border, 
I  em.  in  width,  wliich  is  of  a  redthsh»  cyanotic  hue  and  shows 
large  numbers  of  mihar>'  abscesses,  which  contam  a  tenacious 
mucopus,  which,  on  microscopic  examination  or  culture,  reveals 
blastoraycete^.  Cutaneous  blastomycosis  runs  a  chronic  and  un- 
even course,  exacerbations  alternating  with  quiescence.  Heal- 
ing occurs  completely  in  some  of  the  lesions;  in  others  it  is  all 
hut  complete,  with  only  a  few  minute  abscesses;  in  still  others  all 
stages  of  the  lesion  are  present,  from  the  advancmg  zone  bomideil 
by  the  bUiish-red  border  to  complete  cicatrization. 

Systemic  BlaMomycos^is. — The  constitutional  sjmptoms  of  gen- 
eral blastomycosis  ar^  less  marked  than  the  gravity  of  the  condi- 
tion would  indicate.    The  disease  is  almost  invariably  fatal,  yet 
the  course  of  it  is  rather  mild  so  far  as  the  general  reaction  is 
<?onceracd.     The  patients  Iiavt^  anorexia,  are  weak,  and  become 
progressively  weaker,  until  they  may  be  prostrated.     There  is 
progressive  loss  of  weight  and  increase  of  anemia.     The  tem- 
perature is  inconstant,  varying  from  an  occasionally  persistent 
abnormal  registration  to  a  maximum  of  103*^  F,     A  moderate 
f'&ver  is  the  rule.    The  pulse  varies  with  the  temperature,  as  does 
^e  respiration,  which  is  apparently  not  much  disturbed  by  severe 
ftHfl  extensive  pulmonar>^  involvement.    Tlie  cases  so  far  observed 
have  been  largely  free  from  pain  and  from  involvement  of  the 
l>Tnphatics.    Special  sTrinptoms  arise  from  affection  of  the  various 
orgaas;  diarrhea  may  follow  an  invasion  of  the  intestine,  and  the 
ooues  and  joints  may  show  evidence  of  an  osteomyelitis  or  arthri- 
tis. Ver>'  characteristic  are  the  sulicutaneous  nodules,  which  break 
doT^Ti  and  suppurate,  forming  abscesses  of  various  sizes,  which 
y^ipture,  dii^charging  their  contents  on  to  the  surface,  antl  result 
^  chronic  sinuses  or  ulcers,  which  occasionally  are  very  large, 
^ftm  undermined »  antl  dis]X)setl  to  spread.     The  presence  of  a 
•^Oougfi  and  expectoration  of  bloody  sputum  has  fre<iuently  led  to 
^  ^staken  antemortem  diagnosis  of  tuberculosis,  £md  occTisionally 
^^  a  similar  postmortem  error.     Such  a  diagnosis  is,  furthermore, 
^Ticouraged  by  the  physical  signs  c!icite<i  by  examination  of  the 

Diagnosls.^ — Blastomycosis  of  the  skin  may  he  confused  with 
^'^rrucous  tuberculosis,  with  epithelioma,  and  with  tertiar>'  s>T}h- 

G^eral  blastomycosis  is  confused  with  general  tuberculosis. 
*Ti  either  form  of  the  disease  microscopic  or  cultural  measm-es  will 
*^  necessary  to  determine  the  cause. 

iVognosis. — Cutaneous  blastomycosis  usually  recovers,  but  re- 
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currence  is  frequent.    The  prognosis  in  general  blastomycosis  is 
extremely  grave,  and  the  mortality  is  more  than  75  per  cent. 

Treatment. — ^The  only  therapy  proving  beneficial  so  far  is 
potassium  iodid,  recommended  by  Bevan.  The  drug  must  be 
administered  in  large  doses,  reaching  sometimes  as  high  as  600 
gr.  a  day,  administered  with  large  quantities  of  fluid.  '  It  is 
xmwise  to  begin  on  such  large  doses,  but  they  must  be  reached 
by  gradual  increase  in  the  daily  dose. 

Excision  is  of  value  only  in  cutaneous  cases  where  the  lesion 
is  so  situated  that  it  can  be  completely  removed.  Dr.  Bevan  rec- 
ommends sulphate  of  copper,  gr.  J  t.  i.  d.,  internally,  and  a 
dressing  wet  in  a  1  per  cent,  solution  of  the  same  drug.  X-rays 
may  hasten  the  healing  of  skin  lesions.  Abscesses,  ulcers,  fistute, 
and  necrosed  bone  may  be  treated  according  to  the  rules  for 
similar  lesions  produced  by  other  causes,  but  with  much  less  hope 
for  success. 


Sporotrichosis  is  an  inflanimatorj"  process  caused  hy  the 
fungus  Sporotrichum  Sehenckii  (Beunnanni),  antl  eharactcrized 
by  the  formation  of  R:unmYa-like  nodules,  which  soften,  rupture, 
and  iorm  ulcers  anfl  sinuses  which  run  a  very  chronic  course. 

Etiology.— The  fungus  Sporotrichum  Sehenckii  (Beumianni) 
is  a  widely  distributed  organism,  and,  since  its  description  in  1898 
by  Schenk  and  Hektoen  as  a  tlisease  producer,  has  been  reeog- 
Juaed  in  a  constantly  increasing  nund>er  of  cases  over  widely 
separated  sections.  The  fungus  is  found  on  grain^  trees,  grass, 
^nd  such  like.  In  the  United  States  the  greater  number  of  cases 
have  been  found  in  the  Mitldle  West.  It  has  also  been  studietl 
^  France  and  Switzerland.  The  organism  gains  entrance  into 
^•he  tissues  through  an  abrasion  or  wound,  and  is  probably  fre- 
quently contracted  by  man  from  the  horse,  which  is  also  quite 
fm[uently  affected. 

Patholo^. — The  lesion,  as  it  appears  at  first,  is  a  slowly  growing 

nodule  in  the  form  of  a  sphere,  imless  uxfluenced  by  surrounding 

structures,  as  happenf?  when  it  )ies  over  a  suf>erficial  bone,  as  the 

^^bial  crest.    It  is  solid  at  first,  and  resembles  a  gumma  or  a  sar- 

coma.    As  the  cUsease  progresses  the  central  portion  breaks  dowTi 

^to  a  fluid  resembling  pu8,  less  yellow  than  "good  laudable  pus," 

^d  of  a  w^axy  appearance.    The  pus  is  \iscid,  a  verj"  important 

differential  point  in  distinguishing  it  from  ordinar>^  pus  produced 

^y  pyogenic  bacteria.    It  is  frequently  brownish  or  reddish  bro\\Ti, 

^.^^  to  the  atlniixture  of  blood.    The  nodules,  i\s  a  rale,  vfkry  in 

^i2e  from  that  of  a  hazelnut  to  that  of  a  walnut.    Occasionally  an 

3ibscc9s  is  seen  of  10  to  15  cm.  in  thameter. 

As  the  destruction  of  tissue  approaches  the  surface  the  skin 

"^eaJcs  down  and  rupture  occurs,   leaving  a  round  ulcer  with 

P^^clemiined  edges  and   surrounded   by   a  red  zone  J  to  1  cm. 

n   wiilth.    This  liorder  may  become  a  purplish  red  or  later  dis- 

^  itietly  brown.    Instead  of  an  ulcer  a  sinus  may  form.    In  either 

i^^t^ance  there  is  a  continual  discharge  of  pus  from  the  lesion. 

J^*^e  abscesses  are  lined  with  a  thin  fibrous  layer  and  with  necrotic 

T^^^Ue.    If  there  are  several  nodes  in  the  same  region  they  seem 

^  Communicate  with  each  other  by  narrow  tracts,  through  which 

Prc>be  may  be  passed,  indicating  that  the  nodules  form  by  the 

^'^^iision  of  the  fungi  through  the  tissues. 
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The  pus  may  contain  small  elongated  liodies  which  resemble 

atypirally  the  lumps  found  in  actinomycotic  pUi^.   - 

The  l>'niphatic  vesf^els  iind  nodes  have  not  lieen  invaded  in  any 
of  the  causes  reported. 

Symptoms, — The  period  of  incubation  wns  ten  and  thirteen 
days  respectively'  in  two  cases  unintentionally  inoculated  by 
Dind  in  an  attempt  to  produce  a  cutaneous  reaction  with  fluids 
which  had  accidentally  t^cape<i  t^teriliziition. 

Sporotriehosis    is    enunently  a  s>iiip  torn  less  disease.      There 
are  no  conjstitutional  symptoms.    The  blood  remains  normal,  the 
temperature  nml  general  well  being  are  undisturbed.     The  local 
s>inptoms  are  almost  as  emphatically  negative.     There   is  ex- 
ceedingly little  or  no  pain  or  tenderness.     The  diagnosis  must, 
therefore,  be  made  by  the  appearance  of  a  painless  nodule,  fol- 
lowed by  more  or  less  numerous  others  scattered  over  the  IxkIv, 
jmd  situated  either  subeutanenusly  or  in  the  myscleiH.    The  mxiule^ 
are  usually  moval*le,  Imt  may  occasionally  be  more  or  less  attachttl 
to   surroundhig  structures.      The   redness   appears   only   as  the 
lesion  approaches  the  surface,  but  it  remains  (red  or  brown)  so 
long  as  the  sinuses  ami  ulcers  persist.    When  suppuration  cetii*s 
a  scab  forms  o^^er  the  uleer  and  healing  occurs,  leaving  UisuaUy  a 
fine   thin   cicatrix  which   gradually  becomes  pale;  occa^onally 
the  cicatrix  resembles  a  keloid. 

Diagnosis. — Hporotrichosis  must  be  distinguished  especi^y 
from  tertiarj^  sjphilis,  actinomycosis  and  tuberculosis  of  the  skm, 
and  sarcoma. 

The  discoverj^  of  the  causative  micro-organism  is  the  only 
positive  means  of  diagnosis.     Sporotrichum  can  sometimes    t)e 
discovered  in  the  pus  from  the  nodules.    Dind  gives  the  folIoM-i^lg 
method  of  Lumiere  and  Beeue,  a-s  modified  Iw  GalliA'aleriot  f  c*r 
staimng:  ''The  pus  is  smeared  in  a  thin  layer  on  the  slide     ^^ 
cover-glass  antl  gently  dried  over  a  flame.    A  drop  of  ether  k  ^^ 
lowed  to  fall  upon  the  specimen  imd  remain  for  some  seconci»» 
then  a  few  drops  of  a  10  to  20  per  cent.  KOH  solution  (fresh^     ^ 
used;  then  wash  in  water  and  immerse  in  a  5  per  cent.  ai^ua>*^ 
solution  of  eosin  for  ten  to  fifteen  minutes;  after  which  wasb  vii^^ 
a  concentrated  solution  of  sodium  acetate  until  the  specmicn  1*^* 
comes  a  light  rose-red  color.    Wash  %vith  water,  dry  by  the  ftam**^ 
mount  in  Cana*la  l>alsam"   (Deutsche  Zeitschrift  fur  Chimrgi*'' 
HUB). 

A  cutaneous  reaction  may  be  obtained  after  the  diseii^*  ha* 
endiu*ed  six  we<>ks  or  more.  The  culture  is  made  in  fluid  mctiia  iind 
filtered.  Trituration  with  sterile  sand  or  infusorial  earth  prior  to 
filtration  gives  a  more  marked  reaction.  The  reaction  appears  m 
seventeen  or  eighteen  hours  and  lasts  two  or  three  days,    ll  i> 
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more  accurate  when  administered  endermically  than  by  scarifica- 
tion. 

WTien  the  fungus  cannot  be  found  in  the  pus  resort  must  be 
had  to  cultures. 

Prognosis. — It  appears  that  the  outlook  for  life  is  good,  but 
the  possibility  of  the  physician  producing  a  definite  cure  is  prob- 
lematic, as  the  lesions  may  continue  to  form  imder  the  most 
assiduous  treatment. 

Treatment — The  treatment  chiefly  relied  upon  is  iodin, 
usually  in  the  form  of  KI,  administered  internally,  and  in  doses 
gradually  increased  to  200  to  300  gr.  daily.  It  is  significant 
that  the  cases  inoculated  by  Dind  were  at  the  time  receiving 
enormous  doses  of  potassium  iodid.  R.  L.  Sutton  recommends 
the  additional  employment  of  daily  local  applications  of  1  per 
cent,  cresol  solution  after  the  abscesses  rupture  or  are  opened. 


CHAPTER    XX 
HEMOREIHAGE 

The  escape  of  Hood  resultant  upon  injnrv'  to  the  part 
be  upon  a  niucouH  or  tiutaniHius  siirfaet%  iiito  one  of  the 
serous  cavities  of  the  body,  or  into  the  tissues  where,  by  separation 
of  the  structures  from  one  another,  large  quantities  may  accu-  ' 
mulate.  In  all  these  cases  the  effect  produced  upon  the  patient 
is  the  same,  namely,  a  vpr\^  definite  group  of  s^inptoms  arising 
as  the  ret^ult  of  withdrawal  of  a  certain  amount  of  blood  from  the 
vessels  and  the  heart.  If  the  hemorrhage  escapes  directly  from 
the  wound  to  a  cutaneous  surface  or  an  accessible  mucous  surfaw 
it  is  a  visible  hemorrhage;  if  it  escapes,  however,  into  a  hollow 
viscus^  anatoMuc  space,  or  one  of  the  serous  ca\ities  it  is  a  con- 
cealed hemorrhage. 

The  extent  of  hemorrhage  depends  upon  the  various  factor*, 
such  as  the  size  of  the  bleeding  vessel,  the  blood-pressure  in  that 
vessel,  the  ease*  of  the  escape  of  tlie  blood  after  passing  from  tht* 
lumen  of  the  vessel^  the  condition  of  the  vessel,  the  nature  of  ih^ 
wound  in  the  vessel  wall,  and  the  coagulability  of  the  hloofl^ 
In  the  first  place,  the  freeflom  of  hemorrhage  from  heart,  ariery, 
vein,  or  capillaries  occurs  in  the  order  named.    .\n  indi\ddual  ©By 
bleed  to  death  in  a  few  seconds  from  iin  injurj^  to  a  large  artery 
or  the  heart,  and  ahnost  as  s^uddenly  from  a  large  vein,  but  ih^ 
smaller  arteries  Ivleed  much  more  rapidl>'  than  veins  of  sintili^-^ 
size.    Severance  of  the  vena  cava  or  of  the  aorta,  as  well  a^  tt^-*^ 
heart,  produces  instant  death,  as  the  whole  volume  of  circulatii^  j 
blood  is  stopped  when  such  an  injur>^  is  produced.     Hemorrha^^^ 
from  an  artery  is  characterized  by  it^^  ejection  in  spurts  and  i" 
red  color;  that  from  veins,  by  its  steady  How»  easily  prevented t 
slight  tension  or  pressure,  and  the  dark  color.     Capillan.'  hemo-'*^ 
rhage  comes  as  a  slow,  steady  issue  from  a  wounded  surface,  IM 
be  red  or  dark,  imd  appears  to  well  up  from  the  tis^^ues  and  w 
definitely  from  one  or  more  points,  jis  in  arterial  or  venous  heme 
rhage.  ^^ 

Arterial  hemorrhage  is  influenced  ver>^  materially  by  ^t^^ 
blood-pressure;  hence,  wounds  of  large  arteries  and  of  small 
ries  close  to  their  origm  from  large  arteries  bleed  more  \ngorouslf  ^ 
than  those  whose  blood-pressure  is  lower.  On  the  other  hanc^ 
blood-pressure  influences  capillary^  hemorrhage  but  slightly,  an^^ 
venous  hemorrhage  perhaps  not  at  all 
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Hemorrhage  from  a  deeply  situated  vessel  of  moderate  size  is 
more  likely  to  stop  short  of  exsangiiimition  ihtm  one  more  super- 
ficially placed,  owing  to  the  tendency  of  the  blood  to  clot  as  it  ap- 
proaches a  surface  and  comes  in  contact  with  the  tissues;  likewise, 
hemorrhage  from  a  wound  made  on  a  surface  densely  covered  ^ith 
hair  is  less  dangerous  than  one  of  a  smooth  or  shaven  surface. 
If  the  bleeding  vessel  is  pos^^essed  of  a  normal  structure,  the 
nonnal  contraction  of  its  nmscular  coats  tends  to  reduce  the 
rate  of  bleeding,  but  if  the  vessel  has  undergone  degenerative 
changes  the  size  of  the  lymen  camiot  he  altered  by  such  a  process. 
Those  wounds  in  which  the  blood-vessels  are  simply  severed,  as  by 
incision,  bleed  more  freely  than  those  where  the  vessel  is  crushed, 
torn,  or  twisted  in  two.  The  condition  of  the  blood  affects  it-s 
coagulability^  anfl  when,  by  the  presence  of  disease  or  by  idio- 
is>Ticrasy,  as  in  hemophilia,  tliis  essential  function  of  the  blotni 
is  reduced  or  destroyed,  hemorrhage,  even  from  the  few  capil- 
laries injured  in  so  minute  a  wound  as  a  pin-stick,  may  prove 
uncontrollable. 

Symptoms   of   Hemorrhage. — A  relatively  larg(*  quantity  of 
blood  may  escape  the  vessels  of  a  healthy  individual  witliout  pro- 
ducing perceptible  symptoms.     But  a  point  is  reached  beyond 
kjrfiich  continued  hemorrhage  produces  markwl  and  even  violent 
pjfmptoms.     The  effect  of  hemorrhage,  in  other  words,,  is  not  in 
proportion  to  the  quantity  of  l>lood  lost;  for  if  the  bleeding  Is  con- 
trolled after  a  consideral:>le  hemorrhage  the  patient  may  quickly 
^act,  and  after  a  few  hours  show  no  signs  of  his  recent  loss  of 
Wood;  but  a  ver^'  moderate  additional  kiss  may  suddenly  produce 
pi  alarming  state  which  mil  retjuire  weeks  to  correct,  if,  indeed,  it 
p    not  hopeless.     This  item  is  of  especial  importance  in  cases 
F  clireet  transfusion  in  the  second  sitting  of  two-stage  operations, 
k^,    mdeed,  in  all  operative  procedures  undertaken  subsequent 

«-  recent  hemorrhage, 
!  The  sjTiiptoms  of  hemorrhage  are  pallor,  shoA^dng  best  in  the 
p-ls*  and  the  vermilion  border  of  the  lips  and  the  mucous  mem- 
^•^^es,  thirst,  air-hunger  with  rapirl,  sighing  respiration,  ya^Tiing, 
^l^ssness,  and  anxiety.  The  ]>ulse  is  rapid  and  weak  and 
^^ixially  becomes  more  rapid,  then  uncramtable,  and  constantly 
^^^l«:er.  The  blood-pressure  graduallv'  decreases,  the  tempera- 
r^  becomes  subnormal^  the  skin  is  pale,  clammy,  covered  with 
^^T^iration  and  cold,  and  the  ]>alient  liecomes  restless  and  anxious, 
J^^>  although  he  is  perfectly  conscious,  no  assurance  from  the  at- 
^'^^Vants  will  abate  the  restlessness.  The  pupils  are  dilated  mid 
Aixt*  \i5i0n  is  impaired.  Timiitus  may  be  pre^^nt.  The  patient 
wcoines  extremely  weak  and  the  voice  feeble.  In  chronic  ca^^s 
oli  bleeding,  where  there  is  a  continuous  loss  of  small  quantities 
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of  blood,  or  where  repeated  slight  hemorrhtiges  occur,  the  alxivc 
sj'Ti:iptoni8  do  not  appear,  and  the  patient's  appearance  is  that  of 
anemia. 

Control  of  Hemorrhage, — The  control  of  hemorrhage  may  lie 
done  |>rinr  to  wounduip;  the  lilood-vet^seLs  or  subsequently;  it  ma; 
be  temporary  or  permanent.  Hemorrhage  from  capillaries,  veins, 
except  the  large  ones,  and  ver>^  s^mall  arteries  usually  stanches 
through  the  natural  processes  of  coagulation  and  contraction  and 
retraction  of  the  injureil  vessel,  but  any  faihu*e  of  this  occur- 
rence after  a  time  creates  a  demand  for  the  employment  of  arti- 
ficial hemostasis.  If  tliere  is  any  doubt  as  to  the  permanence 
of  natural  control  of  hemorrhage,  the  doubt  should  be  removed 
by  the  use  of  positive  methods,  for  often  the  terminal  thrombi 
which  occlude  the  oj>en  vessel  months  iire  <^lislodged  by  some 
accident  or  effort  and  dangerous  bleeding  takes  place.  In  op^-ra- 
tive  work,  as  has  been  sho^-n  already,  there  are  other  cogent 
reasons  for  preventing  the  escape  of  lilood  into  a  wound  or 
normal  cavity. 

Previous  to  an  operation,  m  mtmy  regions  of  the  body,  it  is 
convenient  to  reiuler  the  field  bloodless  on  account  of  thereby 
increasing  the  facility  to  work,  while  in  other  re^gions  such  a 
course  is  imperative  to  prevent  exsanguination  and  the  grc*at 
delay  imposed  l^y  the  necessity  of  catching  and  ligating  bh*eding 
vessels.  This  is  done  in  the  extremities  by  the  a]iphcation  of  a 
tourniquet,  preferalily  above  the  elbow  or  the  knee,  for  it  is  e:isier 
to  control  hemorrhage  in  those  parts  containing  one  bone  than  two. 
In  the  lower  extremity  the  tourniquet  is  appUed  preferal>ly  in  the 
middle  third  of  the  femur,  and  in  the  up]X»r  extremity  in  either 
the  upper  or  lower  third  of  the  huinenis,  to  avoid  paralysis  of  the 
great  sciatic  and  the  nniseulospiral  nerve  respectively  by  making; 
pressure  on  them  where  they  lie  close  to  the  bone.  Previous  to 
applying  the  tourniquet  to  an  extremity  the  part  may  \ye  rendere*! 
bloodless  by  elevating  the  lindi  or  by  the  application  of  an  Es* 
marches  elastic  bandage,  beginning  at  the  digits.  This  plan  ol 
consening  the  blood  contained  in  the  part  is  an  excellent  one,  l>ut 
eannot  be  saff4y  practised  in  cases  of  gangrene,  infection,  or 
malignant  tumors.  A  similar  plan  has  been  dev^ised  by  MoiiiWt^ 
for  control  of  hemorrhage  in  vessels  below  the  navel  by  apply- 
ing a  rubber  tourniquet  around  the  abdomen.  Again,  prophy- 
lactic  control  of  hemorrhage  may  l>e  practised  not  only  in  tlw 
extremities,  lait  elsewhere,  if  the  trunk  arteries  are  easily  fte- 
cessible,  by  the  application  of  temporary  Ugatures  or  clamps 
(Crile)  imme:hately  l>efore  the  operation;  the  coats  of  the  vt^ii 
should  not  be  injured  hi  these  instiuices  by  too  forcible  com|irc^ 
8ion,  tmd  the  hgature  or  clamp  should  be  loosened  as  soon  afUf 
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fimshing  as  possible.  In  those  cases  where  the  surgeon  knows  he 
ftilJ  «*ver  the  arter^^  and  its  branches  durinj^  his  operation  it  is 
often  feasible  to  avoid  the  nece^ity  of  ligating  many  bleeding 
xemth  by  t\ing  the  main  vessel  pennanently  at  the  bep;inning, 

Tlie  time  limit  for  olistruetiun  of  a  vessel  depends  on  the  eol- 
lakTal  eireulation.  In  all  eases  where  it  is  neeessar>^  to  apply  a 
tourniquet  it  should  be  relea>sed  or  substituted  by  other  less  dan- 
gerous plan^  ai?  soon  as  possible. 

Where  hemorrbage  is  c^xpectini  during  an  operation,  or  where 
there  are  bleeding  point^s  that  eamiot  at  the  moment  bc^  attended 
t<J>  the  rate  of  hemorrhage  may  be  reduced  or  it  may,  mdeecb  be 
controlled  by  placing  a  tourniquet  aromul  the  proximal  end  of 
one  or  more  extremities  sufficiently  tight  to  ol)struct  tlie  veins 
without  collapsing  the  arteries,  "bleeding  the  patient  into  his  own 
vessels."  Tliis  ha^  the  advantage  of  adding  a  consitkrable  reduc- 
tion in  blood-pressure  to  other  applicable  measures,  and,  further, 
0^  resening  a  coTLsiderable  supply  of  blood  to  be  turned  loose 
upon  release  of  the  touniitiuet. 

Ctmirol  of  Aclive  Bleeding. — ^The  temporary'  means  for  control 
of  hemorrhage  are  those  mentioned  in  the  preceding  paragraplis, 
^Pgether  with  other  means  of  compression  of  the  bleeding  surface 
or  of  the  vessel  on  the  side  of  the  wound  from  w^hieh  the  hemor- 
rhage comes,  proximal  in  arterial,  tlistal  in  venous,  hemorrhage. 
^^i«^  fact  must  not  be  lost  sight  of  that  certain  arteries,  like  the 
facial,  lileed  in  both  direct  ions.     This  compression  may  be  made 
"y  the  fingers  on  the  vessels  concerned,  or  by  pressure  on  the  open 
^^rface  with  ganze  or  cotton  swabs.     Necessarily  this  is  only  a 
teinporarj^  control  if  the*  vessels  are  large  or  if  they  l>leed  actively, 
"^t    it  may  stanch  the  bleeiimg  comi>letely  and  permanently  if 
*^^X>tn  capillaries  or  small  veins,    A  nee<lle  may  be  poxsefi  Iteneath 
~^^    bleeding  vessel,  if  superficial,  and  compression  l>e  produced 
"V    x^Tapping  a  thread  alternately  aromid  the  ends  of  tlie  needle 
^'^^l    across  the  vessel,  acupressure.    If  a  large  vessel  is  w^oun<l(^d 
^^    ^  point  for  the  moment  inaccessible,  a  finger  may  be  poshed 
^**^^ly  into  its  lumen  until  it  can  l>e  reached  for  more  efficient 

Aaother  plan,  sometimes  ver>^  serv^icealile  in  the  teniporar>^ 

^^^^Xtrol  of  hemorrhage  from  veins  and  capillaries,  is  the  elevated 

P^^ition   of   the  bleeding   part,     ThLs   is   especially   serviceable 

^    operations  in  the  cranial  cavity  and  in  hemorrhage  from  the 

■^^l  vk  organ^s. 

Penjmnenl    ConlroL — Pemianent    control    of    tiemorrhage    is 
*Ocimplished  l)y  numerous  plans,  all  of  which  at  times  fail. 

Pressure  on  a  bleeding  surface  with  a  sterile  sponge  or  swab, 
^^^1:  or  dr>%  will  usually  control  the  smaller  bleeding  vessels.    The 
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addition  of  intense  heat  or  cold  hastens  hemostasis.  Unless  the 
bleeding  can  be  controlled  by  such  means  in  a  very  short  time, 
it  is  ordinarily  better  to  search  out  the  bleeding  points  and  ligate 
or  t^dst  them  at  once.  If  this  cannot  be  done,  one  is  justified  in 
mopping  the  bleeding  surface  with  swabs  dipped  in  boiling  water. 
This  plan  is  all  the  more  feasible  if  the  woimd  is  of  such  a  nature 
that  healing  per  primam  is  either  impossible  or  imdesirable,  as  in 
cystotomy  or  prostatectomy.  However,  the  employment  of  this 
method  does  not  necessarily  prevent  primary  union. 

In  certain  instances  it  is  not  advisable  or  is  impossible  to 
ligate,  and,  at  the  same  time,  severe  heat  or  cold  cannot  be  em- 
ployed, as,  for  example,  in  surgery  of  the  brain,  and  a  small  vein 
may  cause  endless  annoyance.  Frequently  such  a  hemorrhage  can 
be  controlled  by  cutting  a  small  bit  of  tissue  from  the  open  wound, 
muscle,  or  dura  mater  and  applying  it  over  the  bleeding  mouth. 
This  plan  very  materially  aids  in  securing  a  clot  that  efficiently 
controls  further  bleeding  (Cushing). 

Another  plan  of  controlling  hemorrhage  by  pressure,  and  a 
very  efficient  and  satisfactory  one,  is  by  making  instrumental 
pressure  on  the  cut  end  of  the  vessel  with  hemostatic  forceps, 
which,  when  closed  tightly  and  left  in  situ  for  a  few  minutes,  will 
control  even  small  spurting  arteries;  or  by  the  angiotribe,  which 
crushes  the  vessel  proximal  to  the  point  of  severance  by  the 
employment  of  several  hundred  pounds'  pressure,  and  leaves  only 
the  connective-tissue  coats  unbroken,  but,  at  the  same  time,  each 
opposing  wall  firmly  glued  to  the  other.  The  bite  of  the  angio- 
tribe is  rather  wide,  and  vessels  as  large  as  the  radial  may  be 
closed  by  this  means.  Blunk  has  recently  introduced  a  shearing 
hemostat,  which,  after  once  being  closed  on  a  moderately  large 
arter>%  may  be  safely  removed,  for  it  severs  the  intima  and  media, 
but  not  the  adventitia,  and  a  clot  forms  between  the  curled-up 
ends  of  th(^  retracted  coats.  In  cases  of  deep  hemorrhage,  or 
hemorrhage  in  i)arts  where  ligature  cannot  be  applied,  hemo- 
static forceps  may  be  left,  appUed  to  the  vessels  indefinitely, 
until  all  danger  of  bleeding  is  past. 

Ligation. — The  most  widely  useful  plan  for  the  control  of  hem- 
orrhage, ai5  well  as  the  most  trustworthy,  is  the  closure  of  the 
bleeding  vessel  by  ligature,  and  it  should  be  the  rule  of  every 
operator  to  ligate  all  bleeding  points  unless  they  very  promptly 
respond  to  loss  secure  means.  I^igatures  are  preferably  made  of 
catgut  or  kangaroo  tendon,  but  non-absorbable  materials  may  be 
used  for  the  large  vessels,  and  are,  indeed,  preferred  by  many 
surgeons.  The  objection  to  absorbable  material  is  the  possi- 
bility of  too  early  absorption  or  of  the  knot  slipping,  and  linen 
and  silk  are  ol)jectionable  on  account  of  the  possibility  of  infec- 
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tion  and  the  establishment  of  a  simis  or  fistula,  and  their  reten- 
tion in  the  tissues  as  a  foreign  substance.     If  a  wound  is  known 
to  he  infected,  or  even  probably  so,  it  is  preferable  to  employ 
afcsorbiible  ligatures  as  well  ^us  sutures  for  subcutaneous  work; 
it  mn-absorbable  ones  must  be  used,  they  tnay,  especially  in  am- 
putations^ be  left  long  on  one  end,  and  the  threat!  brought  out 
through  the  wound  so  as  to  afford  easy  removal  after  operation; 
tills  ii^  particularly  important  in  those  eases  which  are  known  to 
W  infected. 

The  size  of  a  ligature  depends  on  the  size  of  the  vessel  to  be 

Bgated,     The  smallest  bleeding  points  may  be  tied  with.  No,  0 

or  Xo,  00  catgut,  and  the  largest  ^\ath  No.  2  or  No.  3.      The 

absorbability  of  the  ligature  sliould  be  determined  in  the  same 

^ay-j  the  smaller  vessels  being  tied  "wdth  plain  gut  and  the  large 

ones  Miith  twenty-day  catgut,  if  catgut  can  be  used.    In  hgating 

blood-vessels  a  single  vessel   should  be  caught  and  tied^  and  no 

^miding  tissue   should  be  em1>raced   in   the  ligature.     The 

b1  should  be  tied  at  a  distance  from  its  cut  end  about  equal 

to   its  diameter.     If  a  satisfactory  hold  cannot  be  obtained  for 

the  ligature,  it  should  be  threaded  on  a  needle  and  passed  through 

^  «"djaeent  bit  of  tissue  tus  close  to  the  vessel  as  possiltle  and  then 

^'^d.    There  is  no  rule  for  the  tension  of  ligatures,  except  that  they 

^Ust  be  tied  tightly  enough  to  hold  their  ])lace.    In  tj^g  larger 

Vesg^jg  it  is  better  to  pull  on  each  end  of  the  ligature  a  few  seconds 

^hile  t^*ing  the  first  hitch,  to  give  it  time  to  become  firmly  em- 

^^^^Ided  in  the  vessel  wall.     If  the  vessel  is  in  a  pedicle  which  is 

^'^Pported  by  an  assistant  while  the  operator  ties  his  ligatures, 

^ae    assistant  shoidd  relax  his  tension  while  the  first  and  the 

^^^^oiid  hitches  are  being  ilrawn,   otherwise  there  is  danger  of 

^"r>ping.    The  knot  to  be  used  in  tying  arteries  should  be  either 

ttie  rt»cf  knot  or  the  surgeon^s  knot.    If  the  arteries  are  hard  and 

^^il^r  cut  by  hgatures,  a  tape  ligature  should  be  selected,  or  the 

"^Uajice-Edmunds  ligature  should  be  u.sed. 

T'ormxyn, — This  plan  is  applical)le  in  small  bleeding  vessels, 

*^*^*i,  for  uistancei  as  are  barely  too  large  to  \^*  controlled  by 

^^Kl^rately  long  pressure.    It  should  not  he  employed  m  any  case 

^n^r-^  ^  hematoma  would  cause,  serious  complications;  that  is  to 

^y»    the  plan  is  mirelial)le,  imd  should  not  be  employed  in  any 

Wer^'  large  enough  to  spurt.    Torsion  is  made  by  clamping  the 

[tess^^l  end-on  with  a  hemostat— a  second  narrow-biafled  forceps 

^tehcs  the  vessel  higher  up,  and  now  the  first  instnunent  is 

t^irned  transversely  through  twT»  or  three  circles,  so  as  to  rupture 

tbe  bmer  coats  of  the  vessel.    It  is  not  unusual  to  find  hemorrhage 

recurring  after  releasing  the  vessel  on  account  of  too  much  or  too 

tittle  torsion. 
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Cautery, — The  use  of  dry  heat  of  ^iiffieient  Intensity  to  cook  the 
tissues  is  an  ancient  and  efficient  hemostatic  plan.  It  \s  unreliahle 
in  large  vessels,  especially  arteries,  for  it  would  manifestly  he  an 
easy  matter  to  dislodge  the  clot,  especially  in  the  prejience  of 
infection  or  as  the  result  of  exertion  or  other  cause  of  increase  of 
blood-pr(»ssure.  It  is  to  be  employed  especially  in  bleeding  from 
small  arteries  and  veins  and  in  diffuse  caiiiilaiy  oozing,  especially 
such  as  is  foimd  coming  from  malignant  growths.  It  is  unnere?^ 
sary  to  state  that  tliis  i>lan  is  contra-indicated  in  c:ises  where 
healing  }>y  primary  union  is  expected;  however,  it  may  l>e  salis- 
factorily  employcil  here  in  parts  of  the  wound  that  will  be  buried. 
Cauterization  can  be  more  satisfaetorily  employed  if  the  part  to 


Torsion  for  control  of  hemorrhage  from  snmll  bUxKJ-vrsseU 


be  burned  is  clamped.  In  this  manner  it  is  employed  as  a  ven'  -> 
widely  favored  cure  for  hemorrhoids.  Stretching  of  the  eatitcr^'^ 
ized  surface  causes  recurrence  of  the  hemorrhage,  The  in*«tru-j 
ment  used  to  control  hemorrhage  sh*juld  be  brought  to  a  red  Iwut^ 
nei^  to  a  white  heat,  which  does  not  control  bleeiUng  satisfactoni>-w 
The  cautery  must  lie  applied  to  tin-  bleed'mg  surface  until  tl^* 
vessels  and  surrounding  tissues  are  cookt^L 

Pacting. — This  is  a  filan  for  the  permanent  administration  of 
pressure.     The  cavity  or  womid  may  be  filled  with  gauxe  BXid 
sufficient   prt^ssure  applied  to  stanch  serious  and  otherwise  tith 
controllaljle  hemorrhage.     It  often  happens  that  a  dtn^p  hemor* 
rhage  occurs,  which  caimot,  under  the  most  favorable  ciiruTn- 
stances,  be  checked  by  the  niethofls  heretofore  given,  or  uxidet 
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favorable  circumstances,  when  no  other  convenient  plan  pretjents 
anrl  packing  beeomes  tlie  sole  reliable  means.     In  ciksc  packing  is 
done  for  hemorrhage,  it  should  be  left  in  i>usition  for  several  days, 
often  as  long  at?  a  week,  and  even  then  must  Ije  removed  most 
cautiously,  le.st  recmTence  of  the  liemorrhage  be  produced.     In 
certain  irregular  or  inaccessible  small  cavities  hemorrhage  may 
be  checked  by  plugging  the  outlets  an<l  allo^iing  the  blood  to 
check  the  bleeding  ijy  its  own  pressure  when  the  cavity  is  filleiL 
TliiH    plan  is  employefl  for  hemorrhage  from  the  nose,  by  pack- 
ing  the  anterior  and  the  posterior  nares;  and  in  uterine  hemor- 
rhage by  packing  the  vagina.    In  certain  uistances,  where  a  vessel 
emerges  from  a  small  canal  and  is  severed  so  close  to  the  outlet 
that   ligation  camiot  be  done,  a  wooden  peg  may  be  improviseil 
and  pushed  or  tlriven  into  the  canal.     I  have  }>een  compelled  to 
use   this  plan  on  a  patient  almost  exsanguinated  by  hemorrhage 
froul  the  descending  palatine  artery.    This  plan  is  also  sometimes 
«er\nceable  in  controlling  hemorrhage  from  a  cut  or  sawn  bone 
surface. 

Uritgs. — Chemical  agents  may  be  used  for  the  control  of  hem- 
orrhage from  small  vessels,  but  they  are  not  generally  employed 
to  a  great  extent;  the  phin,  however,  is  very  serviceable  on  occa^ 
mil.  The  drugs  are  astringent,  cause  coagulation  or  contract  the 
blood-vessels,  and  render  tlie  tissui^s  surrounding  tlie  bleeding 
vessels  anemic.  MonselFs  solution  and  aluinnol  represent  the 
t  two  of  the  gt-oup  and  adrenalin  chlorid  the  last  one.  They 
not  to  be  thought  of  in  violent  hemorrhage.  Sometimes 
adrenalin  chlorid  is  injected  into  the  tissues  in  conjunction  with  a 
coeain  solution,  iis  it  increases  the  anesthetic  prof>erty  of  the 
cocaiji  and  produces  rmemia  so  complete  that  only  vessels  of  con- 
siderable size  will  bleed  at  alb  or  it  is  applied  to  the  mucous  mem- 
r>raii€  t>o  prevent  hemorrhage,  but  the  disadvantage  of  these  pro- 
ce^iiii^  is  that  suljseciuent  hemorrhage  is  likely  to  occur  from 
vessels  so  completely  constricte^I  by  the  adrenalin  that  no  l>lood 
was  left  witliin  their  lumen  near  the  incision  to  clot;  hence,  wlu^n 
'^Jaxation  occurs  there  is  nothmg  to  prevent  bleeding  into  the 

"^morrhage  from  bone  is  often  not  amenable  to  any  of  the 

P'^^'^ling  plans  of  control.     If  the  cut  surface  of  the  bone  is  thin 

*^  ^he  Ixme  is  flat,  as  in  cranial  bones,  the  bleeding  may  Ijc  con- 

.  "jj^i  by  cmshing  the  thickness  of  the  l>one  at  t!ie  bleeding  point 

^^   a  Luer  or  other  forceps.     This  compresses  the  vessels  l>y 

^  ^ing  small  fragments  of  bone  against  them  from  either  side. 

*^  ^ases  where  this  cannot  l>e  done,  or  where  it  fails,  the  proper 

^^^Ployment  of  l>one-wax  is  most  satisfactory  (Kocher).      The 

^^^  18  pressed  forcibly  against  the  bleeding  surface  of  the  bone 
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aftor  sponiBpiig  as  dry  as  possible  and  is  left  in  situ.    It  is  super- 
Muous  to  state  that  this  wax  must  be  sterile. 

Hemophilia. — One  of  the  most  alarming  misfortunes  that 
befalls  the  surgeon  is  to  learn  after  he  is  under  way  in  an  opera- 
tion that  his  patient  is  a  hemophiliac.  It  is  serious  enough  to  be 
confronted  by  an  uncontrollable  accidental  hemorrhage  of  this 
kbith  After  all  the  known  plans  have  been  tried,  failure  may 
result,  and  death  ensue  from  an  insignificant  woimd.  The  larger 
vessels  can,  of  course,  be  controlled,  but  the  bleeding  continues 
to  come  from  everjnvhere,  small  but  constant.  So  hemophilia, 
may  be  acceptetl  as  a  most  positive  contra-indic^tion  to  surgerj*-. 
If  surger>^  is  necessarj^  to  save  life  a  preliminary  treatment  should. 

I>e  given  to  increase  the  coagulability  of  the  blood.     Tliii>  treat 

ment  is  unsatisfactory^  in  many  instanc€\s,  and  consists  in  th^^ 
administration  of  calcium  salts,   especially   the  lactate,   in  fuMJ^^ 
doses  for  some  weeks.     A  few  recent  cases  would  indicate  th^L^^%:^ 
direct  transfusion  of  l)Iood  from  a  near  relative  whose  blood    i^:^^ 
nonnal  is  a  most  rclial>le  treatment,  and  one  whose  duration 
any  rate  extends  over  some  months.    In  cases  where  bleeding  1 
reached  the  danger  point,  not  only  is  the  hemophiUa  correct 
but  the  anemia  is  at  the  same  time  improved.    Still  more  recen^:^!^^ 
the  injection  of  horse-serum  has  proved  to  be  ver\'  efficacious 
hemophiliacs. 

Secondary  Hemorrhage.— Subsequent  to  an  injury'  and  c< 
sequent  upon  it  or  some  accident  or  compMcation,  but  not  imn:^^^ 
diately,  n  hemorrhage  may  take  place;  this  is  secontlary  hen^or- 
rhage.     Its  chief  danger  lies  in  the  fact  that  it  may  occur  wTt->j* 
out  the  knowledge  of  either  the  patient  or  his  attendants,   a^n«J 
litTome  alanning  before  its  presence  is  discovered.     Secondmi^' 
hemorrhage  usually  occurs  as  the  result  of  displacement  of  t€*r- 
minal  thromlii,  seiiaration  of  sloughs  in  contuseil  and  lacerate*/ 
woimds,  traumatism  done  to  wotmds  whose  vessels  are  insecurc/v 
blocked,  as,  for  example,  stretching  of  the  anus  after  clainp  JVfi*^ 
cautery  operation  for  hemorrhoids^  and  to  necrosis  of  tlie  vasculiir 
walls  from  pressure  or  otherwise. 
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In  the  present  state  of  our  knowledge  of  the  phy8iolog>^  of 
shock  it  is  impo?>8ib!e  to  define  it  aecurately,  and,  one  may  say, 
to  differentiate  scientifically  from  closely  allied  conditions.  It 
becomes  necessary,  therefore,  to  accept  the  term  as  representa- 
tive of  a  group  of  phenomena  which  ensue  i^ith  variable  intensity 
upon  receipt  of  injur}'. 

Cause. — The  appearance  of  shock  and  the  intensity  of  it  are 
venr"  variable.  Factors  which  m  one  individual  produce  violent 
shock  cause  no  manifest  change  in  another.  So  that^  while  ex- 
traneous influences  ]>lay  a  ver>'  important  part  in  the  production 
of  shockt  the  general  conditions  and  idiosyncrasies  of  the  indi- 
\Hdual  and  the  part  affected  l>y  those  extraneous  influences,  espe- 
cially its  sensor}'  nerv^e  supply,  all  contribute  their  part  to  the 
s^inptom  complex.  It  may  be  accepted  at  this  point  that  shock 
is  a  reflex  disturbance,  rendered  possible  by,  and  established 
through,  the  fimction  of  afferent  ner\TS  or  by  agents  capable  of 
acting  similarly  on  nerve  centers.  The  causes  of  shock  may  be 
di^nded  into  predisposing  and  exciting. 

Predisposing  Factors. — One  of  the  most  frec^uent  predisposing 
or  associate  causes  of  shock  is  hemorrhage.  It  has  been  long 
established  in  operative  surgerj'  that,  other  things  being  equal, 
the  patient  w^ho  blecfls  is  much  more  susce[)tible  to  shock  than  one 
in  whom  all  the  vessels  possible  are  spared  and  all  loss  of  blood 
from  severed  vessels  is  checketl  promptly  and  efficiently;  likev^ise, 
patients  who  have  recently  suffereil  a  severe  hemorrhage  develop 
and  succumb  to  shock  much  more  readily  during  operation.  This 
additional  fact  must  be  borne  in  rniml,  namely,  that,  although  the 
I068  of  blood  during  or  preceding  may  be  so  insignificant  as  per  se 
to  cause  no  perceptible  change  in  the  blood-pressure  or  in  the 
general  feeling  of  the  patient,  still,  when  the  exciting  causes 
of  shock  are  addetl,  ever>^  ilrop  of  blood  that  has  escaped  must 
be  considered  a  distinct  loss  in  his  resistance  to  shock. 

Anernia  and  Malmdrition. — Patients  who  are  imdemourished, 
whether  as  a  consetpience  of  improper  or  insufficient  feeding  or 
who  suffer  either  a  primar>^  or  a  secondarj"  anemia,  are  more  sus- 
ceptible to  the  agencies  which  produce  shock.  Hence,  except 
when  unperative,  surgical  procedures  Ukely  to  be  attended  with 
shock  should  be  postponed  until  the  general  condition  can  be  im- 
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proved;  and  if  surgery  is  immaliately  imperative  all  neceesaiy 
precautions  should  be  observed  prior  to  and  duriiig  the  opi^a- 
tion, 

Ififtxtion. — The  absorption  of  bacterial  products,  whether  it 
be  in  case  of  im  acute  iiiflanunatory  process,  a  general  infection, 
or  an  auto-intoxication,  renders  the  individual  less  resistant  to 
Qock-  This  fact  shoidd  bo  especially  impressed  in  reference  to 
tensive  inflanimations.  It  is  thought  that  the  severe  shocJc  con- 
sequent \i\Kin  extensive  bums  is  partially  attributable  to  ih^ 
poisons  absorbed  from  the  dead  or  crippled  tissues. 

Anesthesia. — It   should    be    practically    accepted    that    ftne»— 
thetics  favor  the  production  of  *shock  somewhat,  and  that  if  the^^*;^ 
are  continued  long  in  full  dosage  the}'  may  of  themselves  produe 
shocks  and,  if  continued  for  sufficient  duration,  death.     Chloi 
form  is  more  prone  to  cause  or  favor  shock  than  ether;  the  latt^ 
ilrug,  however,  is  not  free  from  this  djinger.    The  :ulministrtilu  i^^m^ii 
of  abundant  supplies  of  ox>^g<m  during  anesthesia  retluees  tkL:^^^^ 
danger  from  shock.     Hence,  the  so-called  open  or  drop  methcn:^  «j" 
of  administration,  or  one  in  which  the  anesthetic  vapor  is  mix'^^!!!?^ 
witli  oxygen  or  air  by  spcndal  apparatus^  is  preferable  to  the  o^M^^ 
smothering  methods.     Local  anesthesia  ii^  ordinarily  etnplo\''^^^ 
probaljly  contributes  little,  if  anything,  toward  the  causation      ^^^Df 
shock.     Its  proper  use  in  blocking  large  ner^^es  suppljing  %,JtTie 
field  of  operation,  either  in  conjunction  with  or  in  the  alisence?      ^jf 
general  anesthesia,  unmistakably  re^luces  the  lia!>ility  to  shoc^Tci . 

Cold. — Reduction  of  the  body  teni{>erature  by  exjiosure  to  cr«::>lrf 
renders  tlie  bod^'  iimcli  more  susceptible  t-u  shock.    Not  only    ^^^, 
l>ut  the  exposure  of  raw  surfaces  or  of  serous  cavities  and  tix^r 
contents  to  the  atmosphere  adds  materially  to  the  chances?     ^ 
shoi^k,  and  will  often  certainly  prodnce  it,  when  the  oi>eratic>n    of 
itself  would  ordinarily  have  no  such  effect.     Even  when  the  tecri- 
pcrature  of  the  operating  room  is  ec|ual  to  that  of  blood  in  t  I^e 
internal  organs,  the  oceiu^rence  of  evaporation  materially  rediic!**^ 
the  heat  of  such  wounds  iuid  surfaces.     Hence,  large  dissectiof  ^^  - 
esi>ccially  if  they  are  to  be  prolonged,  should  be  covered  wi  t:  V" 
moist,  hot  towels,  i^md  the  serous  Ihihigs  of  the  large  can(i^^ 
should  be  exposed  only  sufficiently  to  adjiiit  of  easy  performance   ^--^ 
work.    Viscera  should  not  be  held  out  of  their  proper  ca\itie3i  loniT^^ 
than  is  absnhitely  necessarj',  and  when  the  necei>sity  arL^es  tt^"^ 
must  assiduous  protection  should  be  alTorded. 

Exciting  Cause. — It  is  reasonable  to  suppose  that  any  of  ^1^^^^^. 
predisposing  factors  of  shock  above  mentioned,  if  pushed  to  tt:^ 
extreme,  might  produce  a  more  or  less  intense  decree  of  shocP^^"' 
H(jwever,  as  we  at  present  conceive  it,  shock  is  produce<l  l>y  J^*-^ 
excessive  stinmlation  of  aflferent  nerves.     From  this  stat^mei* 
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two  conrlusions  are  to  lie  drawn,  nrimeh%  first,  that  the  more 
af>undiinl:  this  nen^e  mjpply  for  u  given  part,  the  greater  the  like- 
lihoofJ  of  shook  arising  from  interference  with  it,  and,  second,  the 
liattire  of  the  interference  m  more  unfavorable  the  nioro  it  stimu- 
lates afferent  impnlses.    If  the  nerve  comiection  betw(X*n  the  field 
of  irritation  hn  previously  severed  or  blocked  by  intiltration  anes- 
thetoifl,  the  po8sibihty  of  shock  is  removed  or  its  intensity  reduced. 
In   practical  surgery  shock  is  seen  most  freijuently  as  the  result 
of   injuries,  in  which,  if  there  is  continued  or  severe  hemorrhage, 
the  s>Tiiptoms  become  alarming  and  may  often  produce  death; 
large  dissections  are  capal>le  of  producing  violent  shocks  imd  their 
liability  to  do  so  is  increjised  by  rough  handling,  tearing,  or  bruis- 
ing the  tissues.      Hence,  the  necessity  in  such  cases  of  cutting 
the  tissues  rather  than  tearing  them,  of  clamping  and  ligating 
blcxxl'Vessels  only,  rather  than  enclosing  large  masses  of  nmscle 
and  poivsibly  severett  ends  of  nerves.     The  danger  of  continuing 
the  anesthetic  a  little  longer  and  of  protracting  the  operation  is 
^aj*  outweighed  l)y  careless  handling  of  the  tissues  and  nnnecessanr-^ 
henmrrimge.     Tlie  area  of  irritation  is  hkewHse  to  l)e  considered; 
thi.*i  ig  Yy^i  illustrated  by  th(*  statement  that  a  sui^erficial  burn 
P^^iuces  as  much  shock  as  a  deep  one;  a  burn  on  a  surface  well 
^PpUe(i  with  nervei?  more  than  on  one  ixiorly  supjilied;  a  large 
^'^  proportionately  greater  shock  than  a   small  one.     Besid<\s 
**^^^^  gross  hijury  to  tissues,  other  factors,  to  Vie  sure,  of  a  similar 
^^Ure  may  cause  it;  m  an  ilkistration  I  may  cite  the  certainty 
^^h   which  traction  on  the  mesenter\^  is  followed  l>y  it.     The 
. '^loiis  most  Ukely  to  pro(hice  shock  whi-n  unduly  inanipulated  are 
^'  **^  Cranial  cavity  (i.  e.,  after  incision  of  the  dura),  the  parietal 
^*^'*itoneum,  an<i  the  parietal  pleura.    The  visceral  rt^flections  of 
^^se  membranes  do  not  contain  sensory  nerves.     In  dissections 
-       ^he  extremities  and  in  amputations  the  most  important  factor 
Severance  of  the  large  nerves  or  irritation  of  their  branches; 
_  ^^Urnatism  to  the  volvmtarv^  muscles  also  produces  shock.    The 
^^^^^Hologic  conditions  which  most  frequently  produce  shot^k  are  hi- 
^^^inal  perforations,  intestinal  obstruction,  and  acute  ptmcreatitis. 
I^hysiology  of  Shock. — The  exact  nature  of  shock  is  unknowTi, 
^*J    it  is  difficult  to  differentiate  it  physiologically  from  collapse 


«^*ia 


s^'ncoi>e«    It  is  not  quite  certain,  so  far,  that  an  exact  measure 


*    *^hock  is  in  our  possession.     Reduction  of  Vdood-pressure  is  the 

.    ^^1  reliable  means  for  determining  the  degree  of  shock  when  it 

^  ^ticx'k  we  are  dealing  with;  Imt  it  is  more  than  the  reduction  of 

^^4*rial  tension,   for  this  phenomenon  is  seen  in  practice,   and 

^'^Perimentally  produced,   without  shock.     Like\\ise  in   circum- 

^lancei*  likely  to  i>roduce  shock  the  only  safe  means  of  antici- 

V^ting  it  is  a  close  observation  of  blootbpressurc. 


352 


PBmciPLES  OF  BURGHRY 


In  collapse  and  syncopp,  while  either  of  them  may  rarely  prove 
fatiil^  recovery  usually  takes  place  in  a  ver>'  short  time;  so  that  if 
in  tlie  maimer  of  causation  they  are  similar  to  shock  they  differ 
materially  in  their  duration.  In  shock  there  is  a  persistent  and 
protracted  reduction  in  l>lood-pre8sure  which  may  last  for  da>'8, 
and  wtiich  rarely  di^iuppears  sliort  of  several  hours.  The  caiisc 
seems  to  be  an  iniiiljiti*>n  of  the  inhibitory  centers  for  the  heart 
and  of  the  vasoconstrictors.  The  heart  centers  may  be  affected 
in  shock,  cansing  an  increase  in  its  rate,  with  no  associate  involve- 
ment of  the  vasoconstrictor  centers,  l)Ut  the  latter  are  never  in- 
volved independently  of  the  former  (Howell). 

Symptoms.^ — The  pulse  becomes  rapid  and  the  blood-pressua* 
low,  sometimes  as  low  as  30  to  40  rinn.  of  mereur>\  Since  the 
normal  Ijlood-pressure  varies  so  widely,  one  can  judge  of  the 
approach  or  the  presence  of  shock,  especially  the  less  severe  eases, 
only  liy  conii>arison  wnth  the  normal  blood-pressure  of  the  indi- 
vidual case.  There  is  no  standard  blood-pressure  limit,  on  odie 
side  of  which  the  mdex  would  show^  the  presence,  while  on  the 
other  it  showefl  the  absence  of  shock.  The  temperattire,  as  a  rule» 
is  sulmomial,  hut  this,  too,  is  likely  to  misk^ad,  for  if  the  tempera- 
ture were  much  above  normal  at  the  outlet  it  might  not,  even 
w^hen  reduced  by  the  appearance  of  shock,  immediately  drop  «> 
far  as  noniiab  The  skin  is  pale  and  cool  and  clammy.  Respira- 
tion is  slow  and  shallow.  The  reflexes  are  subnormal  or  wholly 
disappear.  The  mind  is  clear;  delirium  does  not  occur;  the  indi- 
vidual seems  to  bt^  stuimed  and  is  incapable  of  quick  mental  ac- 
tivity. 

Operation  Bming  Shock. — In  cases  wliich  have  been  sub — 
jected  to  violence  and  are  in  shock  the  rule  is  verv*  definite  thai 
it  is  better,  nay^  imperative,  not  to  operate  until  recover>* 
the  sliock  is  complete,  provided  that  the  operation  is  not  nec< 
for  immediate  removal  of  factors  w^hich  progressively  increase  th 
shock ;  for  example,  shock  is  no  contra-indication  to  operation  ii 
case  the  injmy^  is  associated  with  an  uncontrollable  hemorrhage 
and  m  those  pathologic  contUtions  likely  to  be  attended  by  shoe' 
it  is  necessary  to  operate  at  the  earliest  moment.    The  longer 
postpones  the  operation  for  intestinal  perforation,  strangulate 
hernia,  and  acute  general  peritonitis,  the  greater  the  shock,  ic 
tensified  evidently  l>y  absorption  of  toxuis,  and  the  smaller  iJt 
chance  of  recover>\     However,  when  these  conditions  arc 
ciated  wnth  shock,  only  the  judgment  that  comes  of  wide  ejti>**  ' 
rience  can  guide  the  surgeon  from  interference  in  hopeless  cages - 

Prognosis, — The  outcome  even  of  severe  cases  of  shock  is»  of^ 
the  whole,  favorable  if  it  be  imcoraplicated  by  hemorrhage  h»J 
virulent  and  extensive  infection.    When  the  patient  begins  to  dwiw' 
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eWdence  of  reaction  it  is  an  indication  that  he  will  recover,  unless 

additional  shook  i^  prodticcii  by  operative  or  manipulative  work. 

An  example  of  this  may  be  given — when  a  severe  injur}*,  such  as  a 

roiiipound  fracture^  is  done  and  shock  is  produce* I,  moving  the 

pa.tient  over  a  long  rough  journey,  or  manipulation  to  detemiine 

the  exact  nature  of  the  fracture,  may  prove  fatal. 

Treatment  of  Shock. — The  most  successful  surgeons  devote 
tll.«r  attention  especially  to  the  prevention  of  shock  in  their 
£*p>«mtive  work;  a^  little  alarm  should  be  produced  by  the  prepara- 
tion as  possible,  especially  when  the  work  must  be  done  in  the 
l^omne,  for  there  is  no  doubt  that  fright  or  exeit'ement  may  at  least 
f^^'or shock;  if  necessar>^  a  dose  of  morphin  or  sco(jolatnin-mor|]ihin- 
l^>"C6cin  should  be  administered  an  hour  or  an  hour  and  a  half 
px^cr  to  beginning  anestiieda. 

The  anesthetic  (preferably  ether)  should  always  be  admin- 
isrfccred  by  skilful  hands  and  only  in  sufficient  cpiantity  to  meet  the 
demands,  increasing  the  amomit  when  sensitive  tissues  are  to  be 
<?xj.t:,  retlucing  to  a  minimum  when  they  are  pa>st.  Easy  handling 
of  the  tissues  m  necessan^;  cutting,  never  tearing,  them  in  the 
1^-i^er  operations.  Control  of  hemorrhage  must  be  done  with 
ttkc?  most  scrupulous  care  and  completeness,  particularly  in  long 
op^^rations;  protection  of  raw  surfaces  ami  serous  cavities  from 
e^^lDosure  to  the  atmosphere  and  from  drj^ng,  and  the  avoidance 
oT  chilling  the  body  siuiaee  by  allowing  the  patient  to  remain 
ssit^nrated  with  solutions  during  operation,  must  be  assiduously 
ol>sen^ed.  Constant  supervision  of  the  patient's  general  condi- 
tion will  often  save  the  surgeon  from  unfortunate  results  by 
s^^^^'ing  the  approach  of  shock  sufficientlj^  early  to  do  a  two-time 
oi>^radon.    This  is  particularly  true  of  surgerj-  of  the  brain. 

The  treatment  of  shook  is  very  important,   jind  shoidd  be 
thoroughly  mastered^   as    the    need   for  sound  judgment  in  its 
application  may  arise  at  any  time,  and  very  wide  deviation  from 
^^  proper  r<f*gime  may  prove  fatal.     The  first,  and  perhaps  the 
niost  important,  lesson  to  be  learned  is  that  stimulants  are  eon- 
^^a-mdicaterl;  the  inhil>itory  centers  of  the  heart  are  out  of  com- 
^Lssion,  imd  the  hci^rt,  tlierefore,  runs  away.    The  patient  should 
Y^  placed  in  an  incllne<l  position,  head  downward,  or,  if  this  is 
''^possible,  he  should  at  least  be  allowed  to  occupy  the  horizon- 
^^1  position  and   the  head    should  not  be  raised  for  any  pur- 
^^-     Artificial  heat  should  lie  applied  abundantly  at  the  ear- 
"^t  moment    and   maintained;   high   temperature   of   the  atmo- 
^here  should  not  caui;e  one  to  forget  tliis.    The  legs^  anns,  and 
*Moinen   should  be  bandaged  firnily  enough  to  prevent  accu- 
mulation of  blood  in  the  vessels  and  to  force  it  on  toward  the 
heart.    If  the  patient  is  in  pain,  or  restless,  sufiicient  morphin 
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should  be  administered  hypodermically  to  relieve  the  symptoms. 
A  moderate  dose  of  it  is  not  amiss  in  any  case  of  shock.  The  only 
other  drug  that  seems  to  be  of  much  importance  is  adrenalin  chlorid. 
of  which  10  to  20  minims  of  the  1 :  1000  solution  may  be  injected 
hypodermically,  and  repeated  when  found  necessary.  The  injec- 
tion of  normal  salt  solution  subcutaneously  or  intraveneously  is 
positively  indicated  when  shock  has  been  associated  with  hemor- 
rhage, and,  although  it  does  not  appear  necessary  from  animal 
experimentation,  it  seems  unquestionably  to  be  of  great  advantage 
in  clinical  work  when  there  is  no  hemorrhage.  In  the  more  severe 
cases  the  intravenous  method  is  preferable. 

Crile  has  devised  a  pneumatic  suit  to  cover  the  l^s  and  ab- 
domen, by  means  of  which  equable  pressure  may  be  produced 
advantageously. 

As  little  disturbance  of  the  patient's  rest  and  comfort  as  pos- 
sible should  be  done,  and  when  such  disturbance  becomes  neces- 
sary the  greatest  precaution  should  be  observed  to  avoid  causing 
pain. 


CHAPTER   XXII 
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A  wotrxD  is  a  severance  of  soft  tissues  inclusive  of  their 
mvering  membrane. 

Infection*^ — It  must  be  assumed  that  practically  evrn^  wound 
produced  on  surfaces  which  have  not  been  sterilized  is  infect eth 
and  this  fact  must  be  borne  in  mind  as  of  prime  import tmce  in 
treatinmt.  The  tissues  mij^ht  be  able  to  overcome  the  infection 
and  tlius  escape  inflammation,  suppuration,  aj^d  failure  to  heal  by 
^i  intention.  This  has  been  placed  i>y  many  in  the  category  of 
f^jis<:jiifd  wounds,  but  it  seems  to  me  better  to  reserve  that  term 
ft^f  a  more  restricted  group  of  wounits. 

Characteristics. — Every    wound    has    certain    common   char- 

a<'teristics.     First,  there  is  severance  of  the  tiss^ue*s,  frecjuently  de- 

^nictioii  or  removal  of  parts  of  tissue.      Hemtwrhage  is  usually 

P^e.scnt,   and    is    unmistakable    evidence   that    the    blood-veSv'iels 

^^  uncovered  and  otM'neil ;  it  remains  true,  however,  that  certain 

W'ounds  do  not  produce  hemorrhage,  and  m  these  there  is,  instead, 

^  discharge  of  l>^nph,  usually  m  small  tiuantit}'.     This  cla^ss  of 

^oimds  embraces  those  inflicted  upon  ntui-vascnlar  tissues,  as, 

'^^  example,   the    cornea,   superficial   wounds    of   the    tegmnent 

^'hif^h  are  not  deep  enough  to  enter  even  the  surface  capillaries, 

*^Ut  have  penetrated  through  the  protective  epithelium,  and  wouuils 

^ade  superfieiallv    by    small     round    iustnmients,    which    when 

^tidrawn  permit  tht^  closure  of  the  openijig  mid  prevc^nt  bleed- 

*^-    Pain  is  the  third  common  s\Tnptom  of  wounds.     It  varies 

^th  the  site,  the  manner  of  production,  and  the  nature  of  the 

^*>Uiid.    Pain  f hiring  the  production  of  a  wountl  is  more  severe 

^'hen  proihieed  slowly  and  by  dull  instruments;  that  from  tearing 

?^  ^orse  than  that  from  cutting.    Of  course,  pain  is  more  intense 

^  thn^e  parts  well  suppHed  with  sensor\^  ner\Ts. 

Classification. — Wounrls  are  subdivicied  into  incised,  punctured^ 
^^^^^atiugf  perforaiit}{i,  conhiJ^edf  lacerated,  bm^k  wounds,  gunshot 
^^*^^nd^,  and  poisoned  womuls. 

IncUed  Wounds. — An  incised  wound  is  one  made  by  a  sharp, 
^ttbg  instrument.  They  bleed  freely,  are  painful,  and,  as  a  rule, 
^^Jie,  They  gape  more  reailily  when  made  in  certain  directions 
^■^au  in  others,  as  has  been  bt^autifuUy  shou^l  by  Kocher.  Gap- 
^^  h  also   worse   iti  womuls   that   extent!   deeply  into   the  tis- 
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sues  than  in  superficial  wounds;  it  is  also  worse  in  those  produi 
in  parts  whose  integument  has  a  superficial  panniculus  camos 
and  there  is  a  marked  disposition  in  such  parts  for  the  skin  ed| 
to  roll  under  when  approximated;  gapmg  is  wider  in  woun 
through  the  scalp,  when  they  extend  through  the  occipitofronta 
or  its  aponeurosis,  provided  the  line  of  separation  lies  transvei 
to  the  direction  of  the  fibers.  The  edges  of  an  incised  wound  a 
smooth  and  clean  cut,  and  do  not  show  evidence  of  tissue  destru 
tion.  Incised  wounds  are  the  most  favorable  for  treatment  aj 
the  most  dangerous  from  a  standpoint  of  hemorrhage. 

Punctured  Wounds. — Punctured  wounds  are  produced  by  elo 
gated,  pointed  instruments  which  may  or  may  not  have  a  cuttt 
edge.  The  most  frequent  example  of  this  wound  is  that  produc 
by  nails.  It  has  a  greater  depth  than  diameter.  The  point 
entrance  may  appear  as  a  slit  or  short  incised  wound  if  made  by 
cutting  instrument,  or  as  an  irregular  or  roundish  opening.  The 
is  no  destruction  of  tissue.  There  may  be  slight  bleeding,  but  it 
usually  very  slight  unless  a  large  vessel  has  been  cut.  Pain  is  n. 
marked  on  account  of  the  small  extent  of  injury  to  the  integ 
ment.  Occasionally  a  punctured  wound  is  seen  in  which  the  L 
strument  used — e.  g.,  a  dagger — is  moved  back  and  forth  aft 
penetrating  the  tissues,  so  that,  without  increasing  the  wour 
in  the  skin,  an  extensive  injury  is  done  to  the  deeper  structure 
Wounds  of  this  type,  however  produced,  are  not  called  pun 
tured  wounds  if  they  enter  a  normal  body  cavity. 

Penetrating  Wounds, — Penetrating  wounds  are  those  th 
enter  a  normal  body  cavity.  They  may  be  produced  by  ac 
means  whatsoever,  incision,  puncture,  or  gunshot;  their  ch» 
acteristic  feature  is  the  opening  of  a  cavity,  not  their  method 
production.  The  cavities  most  concerned  vdih  such  wounds  ai 
the  abdomen,  pleural  ca\nty,  and  the  cranium. 

Perforating  Wounds. — Perforating  wounds  are  entirely  siinil 
to  penetrating,  except  that  they  have  an  entrance  to  and  an  e= 
from  the  affected  cavity.  The  causative  agent  passes  into,  throug 
and  out  of  the  cavity.  The  danger  of  penetrating  and  perforati- 
wo\mds  consists  in  the  fact  that  infection  may  be  introduc 
into  a  large  serous  cavity,  the  viscera  may  be  injured,  and  cc 
coaled  hemorrhage  may  take  place,  sometimes  so  rapidly  tt 
(loath  is  caused  in  a  short  while  from  this  cause  alone. 

Contused  Wounds. — Contused  wounds  are  produced  by  ^ 
instruments  violontly  api^lied,  such  as  a  club,  or  by  falls  in  wJ^ 
the  body  is  thnist  against  a  flat  or  rounder!  surface.  In  conti> 
wountls  there  is  wound  ])lus  contusion  of  the  adjacent  tiss"*- 
Tlie  edges  of  the  woimd  are  uneven,  bruised,  swollen,  discolor 
and  often  abraded,  and  instead  of  retracting  lie  touching  ^^ 
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other  or  overlap.  Hemorrhage  is  not  marked;  the  maruier  of  pro- 
duction crushes  or  tears  the  blood- vesseli^,  so  thut  thej,  even  when 
large,  often  do  not  bleed  long  or  profiij^ely.  Owing  to  injurj^  of  the 
tisRies  and  subscH|uent  sjloughinj^,  however,  secondar\^  hemurrtuige 
h  more  Ukely  to  take  place  in  these  thiin  in  any  other  tT]>e  of 
wound.  Pain  is  not  marked.  Infection  develops  more  rea^hly  in 
oofttiised  wounds  than  in  any  other  type  on  account  of  extensive 
cfefitaDisation.  In  case  contused  wounds  are  produced  on  dense 
tissues,  such  as  the  scalp,  it  is  fretiueiitly  tiifficult  to  distinguish 
them  from  an  incised  womuL  Pressure  producetl  on  the  scalp 
'between  the  two  opposiiip;  forces  bursts  it. 

Lacerated  H^oiirr/^^.^Lacerated  wounds  are  caused  by  tearing, 

^(l  are  produced  by  such  instruments  as  saws,  shredding  machines, 

t'f>j^-whepls.  and  such  hke.    The  edges  are  irregular,  but  less  likely 

^o  be  s^vollen  anfl  discolored  than  in  contused  wounds;  they  are 

othen^ise  similar  to  contused  wounds.    Tlie  tissues  may  hang  in 

^hre<ls  and  flaps,     S<*condar>^  hemorrhage  is  less  likely  to  occur 

^^iiin  in  contused  woimds. 

Brush  Wounds,— Brw^h  wounds  are  produced  by  the  rapid 
Movement  of  the  tissues  over  a  rough  surface  or  nee  versa.  They 
^•^  Usually  prwluced  by  moving  belting,  l>y  sliding  down  a  rope, 
Or  by  emery  wheels.  The  tissues  are  literall>^  ground  away.  They 
^f^  usually  superficiab  often  no  more  than  an  al>rasion,  but  (X"car 
®*Oiially  extend  to  thc^  nmsctes  and  tendons.  They  do  not  l>leed 
'^Ueh,  but  are  ver>'  painful. 

Gunshot  Wounds. — (lunsliot  wounds  are  produced  by  missiles 
*^^ni  fireanns,  which  are  the  most  fretiuent  cause.  The  term  is 
^atle  to  embrace  also  all  wounds  proiluced  by  bodies  tlirowTi  by 
^^n^losives. 

The  peculiar  interest  attaching  to  this  sulKli\ision  of  wounds 
^tt>ws  out  of  the  fact  that  the  agent  causing  the  'wounds  may  be 
■>iiried  m  the  tissues  or  ptiss  through  them;  the  pecniJiar  tramna 
p-^'o^rluce^l  by  its  passage  througii  the  tissues,  the  possiljiht}'  of 
^iurj^  to  various  structures  hi  its  course,  the  d^uiger  of  concealed 
^^inorrhage  or  of  heniorrlmge  from  inaccessible  vessels,  the  possi- 
- '|Hy  of  particles  of  clothing  passing  into  the  wound  with  the 
'^^iBKile,  and  the  danger  of  infection. 

The  nature  of  gunshot  %vounds  is  varied.  They  range  from 
^  small  and  insignificant  wound,  proiluced  by  pow<ter  grains 
^^^  driven  into  or  through  the  teguments  and  suiierhcial  iiums^ 
/^  the  most  extensive  and  rlangerous  mangling  of  the  tissues; 
J'^tii  a  simple  puncture  or  perforation  of  soft  parts  to  the  most 
^Mible  shattering  of  bones  or  extensive  perforation  of  viscera, 
J-^rge  pieces  of  flesh,  occasionally  an  entire  extreniity,  may  be 
•^ioijvn  or  torn  away,  or  a  more  serious  injuiy^  done,  \\iih  no  other 


Fig.  69. — Same  a>^  Fipj.  i}S,  showinp;  wound  of  exit  and  o\f^M>«Hi  brain. 
photographs  were  omde  three  wt^ks  after  hijtiry. 

evidence  than  a  small  wound  of  entrance  and  of  exit*    The  i 
diate  damage  done  in  g\mshot  wounds  depends  ou  the  sijc  i 
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missile,  its  shape,  its  velocity,  its  weight,  and  its  resistance  to 
impact  and  the  kinrl  of  weapon  it  is  thrown  from.  The  remote 
effect  depends  on  the  tissues  affected  by  the  wound  and  the 
nature  of  the  bacteria,  if  any  are  carried  into  the  wound  at  the 
time  or  subsequently. 

Slowly  moving  missiles  produce  contusions,  lacerations,  con- 
tused wounds,  and  fractures,  and  are  more  likely  to  do  so  if  they 
are  large  and  rough.  If  these  large  projectiles  are  thrown  at  a 
high  velocity  they  tear  away  large  masses  of  tissue.  Small  pro- 
jectiles, which  produce  the  vast  majority  of  gunshot  wounds  both 


Fig.  70. — -Guiishot  wounii  of  fntrunro,  lefl   arii),  result  inj?  in  spreudiriK 
iramnatic  gangrene  aeid  death.     The  .skin  t>htnvtHl  no  evidtHicc  of  tht*  jircst^nce 
wpf  ffaiijerene«     StreptcH^occi,  colon    bariHi,  and  numerous    saprophytes  were 
^identified  from  cultures. 

in  civil  and  in  militant'  practice,  whether  tlirown  at  a  moderate 

or  ii  high  velocity,  enter  the  tissues.     For  a  missile  of  a  given  size 

tiie  factors  det^ermining  tlie  nature  and  extent  of  the  wound  are 

th^  v^elocity  and  hanhiess  of  the  uiis^sile.     Necessarily  tlie  main- 

texiATkce  of  a  high  velocity  through  the  tissues  depends  on  the 

tt'eigJit,    Soft  bullets  lose  their  shape  by  their  impact  against  the 

tmMtA^s^  and  in  their  further  passage  proihiee,   by  virtue  of  this 

ch^,rx^i^  in  shape,  an  entirely  difTereiit   woun<l  from  those  t>ro- 

Buoecl  by  missiles  of  sufficient  hardness  and  toughness  not  to  be 

io  alti^i-od.    Again,  the  passage  of  a  missile  through  the  tissues  at 

I  slo-^ifcTinl n Mil r  damfiges  only  the  structures  wliich  lie  in  its  path; 
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not  SO  with  missile  of  high  velocity,  for  they  not  only  affect  the 
structures  in  the  track  of  the  wound ^  but,  by  their  eTplo8u*€  force, 
are  capalile  of  doing  damtige  to  tissues  in  surrounding  zones  of 
varying  diameter,  dependent  upon  the  mxtiu*e  of  the  tissue  pene- 
trated and  the  velocity  at  the  time  of  passage.  The  explosive 
force  of  bullets  is  easily  demonstrated  by  firing  a  high-velocit>' 
gun  carr>ung  jacketed  bullet.s  at  an  empty  vessel;  it  produces  a, 
small  opening  at  the  points  of  entrance  and  exit.  But,  if  the  vessel 
is  filled  with  water  and  sealerl  and  shot  in  a  similar  manner,  it 
will  be  burs  ted  or  torn  into  fraKnients,  Hence,  as  in  the  long-range 
weapons,  the  velocity  diminishes  with  the  distance;  the  damagol 
done  to  tissues  which  are  practicnlly  soUd  or  contain  fluid  by 
explosive  force  will  vanr^,  being  less  at.  long  range  and  greatest  at 
close  range.  In  this  way  a  missile  may  penetrate  tissues  which 
are  not  of  \ital  importance,  and  still  produce  death  by  the  ex-^ 
plosive  violence  done  to  surroumUng  structures. 

The  track  of  a  giuLshot  wound  may  be  cylindric,  in  which  the 
wound  of  entrance  and  the  wound  of  exit  are  of  practically  the 
same  size,  and  no  damage  done  to  tissues  lying  even  ver>'  near  the 
course  of  the  missile.  Tht^  wound  may  gradually  incre^ase  in 
diameter  along  the  course  of  the  missile,  due  to  its  ha\dng  been 
flattened  against  the  tissues;  or  the  wounds  of  entrance  and  e^%] 
may  be  practically  of  the  same  appearance,  and  an  enormoiifl| 
destruction  of  tissue  be  produced  between  them,  by  the  ex* 
plosive  action  of  jacketed  missiles  of  high  velocity. 

It  is  often  of  great  forensic  importance  to  differentiate  hetweenl 
the  wountl  of  entrance  and  that  of  exit.     This  is  espeiiially  true 
in  civil  practice;  the  weapons  employed  for  this  purpose  usually 
carry^  sqft  bullets,  which  renders  distinction  much  eajsier.     Th 
wounds   produced   by  jacketed   liullets   often   cannot   be   distil) 
guished.     The  wound  hi  the  skin  produced  by  a  bullet  strikingl 
at  right  angles  to  the  surface  is  usually  round,  and  apparently 
somewhat  smaller  than  the  diameter  of  the  Ijall  producing  it. 
They  are  sometimes  in  the  fonn  of  a  slit^  especially  if  situate*!  in 
a  crease  of  the  skin.    If  the  impact  is  at  an  angle  the  skin  on  the 
acute  side  is  abraded  and  bevTled.     If  the  weapon  was  fired  at 
close  range,  the  surface  is  burned  or  blackened  and  shows  powder 
grains  driven  into  the  skin.    The  wound  of  exit  is  lar^^er,  sn^ 
times  much  larger,  than  that  of  entrance^  is  often  fissured  ai 
periphen^^  everted,  and  more  raggetl  than  the  wound  of  entrance. 
It  sliows  no  evidence  of  powder  marks  or  of  burning.     There  may 
be  a  slight  amount  of  bleeding  from  either  wound;  it  is  severe  only 
when  hirge  vessels  have  been  opened,  hut  if  these  vessels  lie  in  a 
large  cavity  or  in  a  loose  tissue  the  hemorrhage  will  reach  the  sur- 
face only  in  email  quantities  unless  the  wounds  are  unusually  large. 


WOUNBS 


361 


Hemorrhage  is  not  constant  even  when  large  vessels  are  per- 
forated. I  have  seen  a  ca.se  in  which  both  popliteal  artery  and 
vein  were  perforated  with  no  hemorrhage;  the  result  was  an 
arteriovenous  aneurs'sm  antl  gtmgrcne  of  the  foot. 

The  degree  of  sliock  produced  by  gunshot  wounds  depends 
on  the  tisi>ne  injured  and  on  the  size  and  velocity  of  the  ball,  and, 
of  course^  on  the  amount  of  associated  hemorrhage.  Large  mis- 
siles produce  greater  shock  than  small  ones,  and  those  of  high 
velocity  prmluce  greater  shock  than  those  of  lower  velocity. 

The  course  of  a  missile  after  entering  the  bmly  can  only  be 
conjectured.  This  is  true  whether  there  is  both  a  wound  of  en- 
trance and  of  exit  or  only  one  of  entrance.  The  missile  is  deflected 
by  it^  impact  a|;ainst  the  tissues,  especially  the  bones,  and  often 
takes  a  course  at  great  variance  with  the  line  of  its  original  threc- 
tion.  Even  the  skin  may  serve  to  deflect  the  ball,  and  though 
wounds  are  seen  w^hich  by  the  relative  location  of  the  points  of 
entrance  and  of  exit  would  lead  one  to  lielieve  that  a  cavity  had 
been  perforated,  they  are,  in  fact,  httle  deeper  than  the  subcutan- 
eous tissue.  Any  tissue  of  the  body  rnay  be  injured  by  the  passage 
of  a  bullet,  but  'with  ordinary'  arms  of  low"  velocity  the  blood-vesseis 
often  escape  miraculously  by  being  pushed  aside  by  the  passing 
ball.    However,  missiles  of  high  velocity  sever  the  vessels. 

Infeclion, — While  it  Ls  demonstraljly  true  that  missiles  are  not 
sterile^  and  are  not  st^^rilized  by  being  shot  from  a  gun  and  passmg 
through  the  atmosphere,  and  while  it  is  further  true  that  fre- 
quently small  bits  of  elothing  are  carried  into  the  wounds,  it  is  the 
rule  for  gunshot  wounds,  if  left  undisturlied,  to  run  a  non-inflam- 
mat43r>'  course  and  to  he^d  without  complications,  except  such  as 
grow  directly  out  of  the  structures  injured.  Most  of  the  infec- 
tion seen  in  gunshot  wounds  is  due  to  failure  to  protect  them  by 
antiseptic  or  aseptic  dressings  and  to  the  continutHi  practice  of  the 
antiquated  and  Ijjmeful  habit  of  proliing  every  gunshot  wountl, 
or  by  the  willingness  of  the  surgeon  to  yiekl  to  the  temptation 
to  undertake  the  removal  of  the  missile.  Most  cases  of  mfection 
are  due  to  this  cause:  and  this  is  not  all,  the  tissues  are  often  further 
injured  by  such  practice. 

Poisoned  Wounds. — This  group  of  wounds,  formerly  stressed 
in  surgical  texts,  has  come  to  be  of  slight  significance  from  a 
surgical  standpoint.  All  contaminated  woiuids  may  be  subdi- 
\ided  into  two  groups.  Of  these  the  first  and  most  important 
is  infected  wounds,  the  nature  of  w^hich  will  be  easih'  vmderstood 
by  a  study  of  the  chapters  on  Bacteriology^,  Inflammation,  and 
Suppuration.  The  second  group  is  pois<jned  wounds  proper, 
w^hich  are  w^ounds  into  which  a  local  or  systemic  poison  is  in- 
jected at  the  time  of  infliction,  as  illustrated  by  the  bite  of  venom- 
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ous  serpents  and  the  sting  of  insects.  Formerly,  wounds  Inflicted 
by  weapons  whit-h  had  been  contaminated  ^ith  earth  conUun- 
ing  bitrteria»  notably  tetanus  bacilli »  were  embraced  with  i>oi8oned' 
wounds,  but  patentl^^  tliey  l>elong  to  the  first  group.  However, 
imi>lenients  of  warfare  which  carrj'  chemical  poisons  mstfs-iil  of 
bacteria  produce  pQiJ^ned  wounds. 

The  characteristics  of  poisoncfl  wounds  depend  on  the  nniure 
of  the  poison.  In  one  instance  they  are  entirely  local,  a^  in  stings, 
and  in  another,  as  in  the  bites  of  serpt^nts,  they  may  be  both  lociJ 
and  constitutional,  Imt  th(^  latter  is  the  more  imix>rtant,  for  the 
mischief  is  flonc  liy  the  general  effect  of  the  poisons  on  tlie  tisisue:;. 

Surgical  Wounds. — Wounds  produceil  lyy  tlie  surgeon  in  the 
routine  uf  his  work  are  the  incised,  the  puncturetl  wounil,  and 
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Fig.  71,  —  h\f'ise(i  wound  corrt^ctly  made. 


crushing  of  the  tissues;  the  latter,  which  may  be  describeil  as 
orderly  kind  of  contused  wound,  and  Is  usually  asaockitecl  mi 
excision  of  the  tissaies  distal  to  tln'  level  of  erus^liing,  occasioiiaUy 
is  necf*ssarA\  OccasionalK^  the  subcutaneous  tissues  are*  torn 
properly  in  surgical  work,  Irut  this  j)lan  is  coming  more  an<l  mocr 
into  disrepute,  and  will  utthnately  lie  emi>loyed  for  such  minor 
pur|ioses  as  Hilton  reconunende*l ;  for  example,  in  opening  cer- 
tain al)sc  esses. 

Incised  wounris  should  be  made  in  accordance  with  clefinile 
rules.  The  incision  should  always  be  made  in  a  plani^  pefpen- 
dicular  to  the  surface,  otherwise  the  edges  will  be  beveled  and  tht 
a])proxiniation  will  he  pi>orly  done.  The  ends  of  the  incUion  shoukl 
be  vertical,  tis  notldng  is  gaineil  by  extending  the  cut  obliqui4y 
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to  the  epithelial  covering.  The  incision  should  always  be  made 
rapidly  ^ith  a  sharp  knife,  and  should  be  of  sufficient  length  to 
allow  ensy  performance  of  the  work. 

Punctures  are  employed  for  the  localization  or  the  withdrawal 
of  pathologic  products  and  for  the  a^hninistration  of  drugs.  The 
instrument  may  be  inserted  directly  and  quickly  into  the  tissues, 
with  or  without  a  previous  puncture  of  the  skin  with  a  bistoury. 
If  there  is  danger  of  leid^age  after  withtLrawing  the  instrument, 
ar  if  there  is  fear  of  inft^^tion  being  aften^'ard  carrietl  from  the 
surface  along  the  tract  of  puncture,  a  safeguard  may  be  estal>Lished 
^\>y  slifUng  the  skin  as  much  as  possiVjle  to  one  side  and  then  pmic- 
tiiring.  When  the  work  is  finished,  and  the  skin  resumes  it« 
normal  station,  the  opening  in  it  will  be  more  or  less  removed 
from  that  in  deeper  structures.  If  the  cavity  aspirated  is  under 
tension  and  leakage  is  fearetb  insertion  of  the  instrument  ob- 
liquely' Is  the  l>est  safeguarfl. 

Cmshiug   the   tissues   in  surgery'   is  iione  for  two  puq>oses, 

namely,  the  control  or  prevention  of  hemorrtiage,  as  seen  espe- 

<^»al]y  in  the  clamp  and  cautery  hemorrhoid  operation,  and  for  the 

piATpose  of  pressing  certain  tissues  out  of  the  way,  as  illustrated 

Ui  appenflectomy,  wliere,   by  the  emplo>^nent  of  tliis  jilan^  the 

UC0U8  membrane  is  forced  away  from  the  bite  of  the  clamp  and 

y  the  tougher  sterile  tissues  are  end^raced  by  the  ligature. 

Treatment  of  Wounds; — The  first  step  in  the  treatment  of 

'''^ounds  is  to  control  hf^morrhage;  this  may  be  done  inunediately 

L     **y  temporary'  means  until  facilities  for  pennanent  control  can  be 

pV^d,     The  loss  of  large  quantities  of  blood  is  so  detrimental  to 

f    nealing  and  so  favoral>le  to  the  invasion  of  bacteria,  aside  from 

*he  possibility  of  immediate  dentlh  that  hemorrhage,  if  at  all  free, 

should  he  controlled  even  at  the  sj»crifice  of  other  important  sur- 

^^al  principles.     Hence,  when  bleeding  is  endmigcring  life  there 

'^lay  l>e  no  time  (such  oecjisions  are  not  frequent)  for  preparation 

^f  the  hands  or  sterilization  of  instruments;  so,  too,  the  prt^sence 

pf  even  severe  shock  is  an  urgent  in<lication  rather  than  a  contra- 

^tlication  for  the  control  of  hemorrhage  at  anv  risk  and  by  the 

*i^oist  rapid  and  direct  method.    After  the  hemorrhage  is  checked, 

one  may  postpone  further  procedures  until  the  patient's  condi- 

*Jon  warrants  them.     In  operative  work  control  of  hemorrhage 

should  be  made  immediately  before  or  after  its  appearance. 

The  second  step  in  the  treatment  is  to  cleanse  the  womid  and 
the  surrounding  fiekb  except,  of  course,  in  operative  work,  where 
p'^vious  preparation  renders  this  step  superfluous.  This  is  a  most 
*^  Port  ant  item  in  wound  treatment,  and  one  that  is  too  often 
*^*^Pte<l  as  im|>ossil>le,  and,  on  the  other  hand,  one  often  ren» 
^red  much  more  difficult  on  account  of  the  various  miclean  ap- 
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plications  employed  by  the  laity  for  control  of  hemorrhs^e  or  for 
the  promotion  of  healing.  The  first  lesson  t-o  leani  in  this  regard 
is  tliat  after  bleeding  is  cheeked  it  is  better  to  le^ve  the  accu- 
mulated clots  on  the  wound  surface  until  one  is  ready  to  pro- 
ceed with  the  w^ork  along  aseptic  or  antiseptic  lines.  This  rule 
obtains  in  cases,  to<i»  where  a  st-erile  emergency  dressing  is  at 
hand.  The  blood  is  a  far  better  protective  than  any  t?ubstitute, 
and  removal  of  the  clot  is  almost  sure  to  result  m  infection.    The 
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Fig.  72. — Correct  method  of  holLiinf^  skin  id  upper  lip.     Incorrect  at  lower ! 
The  bemostata  iieceBsarily  cievitaliKo  i}w  tUsues  and  favor  infectioa. 


region  should  be  shaved  and  scrubbed,  and  then  sterilized  accord- 
ing to  one  of  the  plans  already  enumerated  under  skin  sterilizar 
tion.  The  best  plan  is  to  u^e  lienisin  in-^tead  of  soap  for  shaving 
and  to  sterilize  with  ioflin.  All  f<3reign  bodies  must  be  removei 
such  as  cinders,  dirt^  hairs^  etc.  The  wound  itself  is  now  clean 
of  all  clotted  blood  and  fragment*?  of  tissue,  and  an  attempt  mad< 
to  rid  it  of  possible  bacteria.  This  is  best  done  by  irrigation  with 
saline  solution  or  alcohol,  or  by  sw^abbing  it  out  with  tincture  of 
iochn,  1  to  3  per  cent.,  or  with  carbolic  acid  followed  with  aleo- 
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hoi.  These  agents  mterfere  but  little  with  primary  unioiit  and 
are  ver>^  satisfactory  unless  their  a]>plication  is  made  son^e  hours 
after  the  injury,  i.  e.,  after  the  bacteria  have  had  time  to  bury 
themselves  in  the  tissues.  All  devitalized  tissue  should  be  re- 
moved by  knife  or  scissors;  it  may  be  accepted  that  all  vascular 
tissues  are  devitalized  if  they  show  no  blecfling  points  on  incision. 
Such  tissues  must  be  removetb  for  they  will  slough  away  and 
serve  as  a  tine  culture-medium  for  infection.  Shreds  and  fragments 
of  living  tissue,  too,  that  camiot  be  secured  in  position,  as  in 


Fig.  73.^ — ^In  dn  I  -kin  traction  b^*  siitun^a  or  vubella  prevent  the  edges 

from  rolling  inward, 

lacerated  wounds,  ought  to  Ijc  removed.  Finally,  one  must  see 
to  it  that  the  wound  is  eis  dry  as  jiossible,  and  that  all  oozing  of 
bl*x>d  lias  been  stanched  before  the  next  step  is  undertaken. 
Cleansing  punctured  wounds  and  control  of  hemorrhage  can  only 
be  done  by  slitting  them  open. 

Closure  of  the  wound  now  follows  if,  indeed,  it  is  deemed  best 
to  close  it,  or  if  it  is  i»ossiblc.  Certain  wounds  are  purposely 
treated  as  open  wounds,  and  held  open  by  packing,  as,  for  ex- 
ample, those  in  which  there  is  a  possibility  of  tetanus  or  other 
aaaerobic  infection,  am!  those  which  by  their  nature  cannot  be 
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closed.     Moreover,  other  wounds  demand  drainage,  especiall'^' 
those  that  iire  large  and  have  large  areas  of  damaged  tissue,  <^^ 
in  which  bleeding  cannot  lye  satisfactorily  controlled.     In  cas^^^ 
where  great  swelling  has  already  oceurrt^d  it  may  be  imjxissih  M^^ 
to  make  a  satisfaetory  closure  and  the  suturing  may  l>e  postpone^^<^ 
until  the  swelling  subsiiles. 

The  purpose  of  closure  of  wounds  is  not  simply  t-o  repair  t 
breach  in  the  tissue^^^  but  to  frjilow  a  definite  plan  and  restore  t 
tissues  as  nearly  to  their  nonnal  relation  and  fimction  as 
sible,  and  to  accomplish  heahng  with  a  minimum  of  scar  tissu^^ 
Therefore,  in  closing  wounds  it  is  proper,  with  rare  except  ion^^^ 
to  ap]>roxiTnate  like  tissue  to  like,  peritoneum   to  peritoneimi  ^ 
fa^scia  to  fa^^cia^  skin  to  skin,  for,  in  whatever  position  the  af 
proximation  is  done,  they  mil  remain  pennanently  after  union^ 
On  this  account  it  is  preferable,  where  the  wound  extends  through 
several  superimposed  structures,  to  close  it  with  sevend  layei 
of  sutures,  one  for  each  important  structure  concerned,  for  it  is 
impos>ible  to  accomplish  the  same  satisfactorj^  reposition  \iith 
through-and-through  sntnres. 

It  is  necessary  in  closing  w^ounds  that  the  edges  be  approxi- 
mateil  simgly,  with  no  dead  space  in  the  depths  of  the  wound. 
It  is  just  as  necessar>^  that  the  sutures  shall  not  be  dra^Ti  tightly 
enough  to  do  more  than  this,  a  practice  that  is  too  often  seen 
even  in  surgeon^s  of  fair  experience.  If  the  suture  is  drawni  tightly 
enough  to  obstruct  circnlation  in  the  tis^sues  ^vithin  itj^^  grasp  it 
will  delay  miion,  and  if  it  cuts  the  circulation  off  necrosis  will  of 
necessity  occur  and  infection  very  probably,  or  the  sutures  may 
cut  through  the  tissues  and  lose  their  value  altogether  in  addition 
to  unnecessary  crippling  of  the  tissues. 

The  closure  of  w^ounds  is  usualh'  effected  by  sutures.  This  is 
universally  practised  in  the  deeper  structures.  Closure  of  the 
skin  may  be  tlone  by  sutures,  clips,  or  adhesive  tlressings.  The 
former  two  are  x^referatde,  and  if  there  is  much  depth  to  the 
womid  it  is  better  to  employ  sutures  to  close  the  whole  of  it,  or 
all  but  the  skin,  to  avoid  ilead  spaces.  Sutures  should  be  placed 
sufficiently  far  from  the  edge  to  ser\^e  their  purpase,  a  rule  that 
varies  both  with  the  amount  of  tension  imposed  and  the  toughness 
of  the  tissues;  it  is  necessari>'  to  ]Tlace  sutures  in  the  ends  of  severeil 
muscles  much  further  back  than  in  fascia  or  skin.  If  it  is  desired 
to  have  as  small  a  scar  as  possible,  the  sutures  should  l>e  fine  and 
placed  as  close  to  the  edge  as  ix)ssible  and  remov(*d  early.  Early 
removal  lessens,  too,  the  chance  of  stiteh-hole  abscess,  a  veiy 
important  fact  in  coimection  with  two-time  o]>eratit)ns. 

Those  wounds  which  camiot  he  closed  without  dangerous 
tension  on  the  sutures  should  have  the  tension  relieve<i  by  relaxa^ 
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Bon  PutuiTS  or  hy  atlhesivo  strips,  wliieh  are  raused  to  extend  a 
itisfactor>'  libtance  away  frooi  the  cut  edges.  If  the.se  methods 
produee  too  much  tension  on  the  adjacent  stnietures  and  threaten 
necrosis  they  shouhl  be  abanik>neil,  imd  the  parts  must  be  dia- 
sected  free  sufficiently  far  to  allow  ea.sy  approximation.  If  this  is 
not  feasible  the  woun<l  must  be  left  to  hvi\\  l>y  seeontl  iJitention, 
or  covered  by  grafts  at  the  time  or  subsequently.  The  most  im- 
portant factors  in  suturing  are  closure,  avoidance  of  tension,  of 
coiLstriction,  and  of  fat  or  other  materials  between  the  sutureil 
etlges. 

The  materials  employed  for  suturing  the  soft  parte  are,  ac- 
cording to  the  practice  of  the  majority  of  surgeons,  ver>^  well 
establishetl,   although   there  are  many  exceptions.     Removable 


ng.  74.— Wound  sutured  and  ready  far  dressmg. 


*^iitures  may  be  made  of  any  material  that  has  sufScient  strength, 

l:>rovidefl  it  can  l>e  sterilizefl;  the>^  may  be  alisorbalde  or  non-alj- 

^^rhable,  with   a   great    preference  for    the   latter,  inasmuch  as 

a.bsorbable  suture  material  in  the  skin  is  more  favorable  to  in- 

lection.      Silver-wire,  silk,  or  silkwom>gut^  and  Pagenstecher's 

oelloidinized  linen  are  conmionly  employeth     The  witq  and  silk- 

^'orm*tpit  sutures  have  the  adviuitai;e  of  having  little  capillarity, 

being  Lmpervnous  and  less  favorable  to  infection,  but  tliey  are  more 

diflSeult  to  handle,  and  likely  to  irritate  the  surface  unless  their 

free  ends  are  protected.    Silk  is  more  permeable  to  fluids  and  bac- 
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teria  than  linen.     In  liiiried  sutures  catgut  and  kangaroot' 
are  preferrcil  by  the  majority  of  aurgeum*,  for  reasons  pre\i( 
given.    However,  in  the  peritoneal  cavity  non-absorbable  suture 
material  may  be  useil  with  just  as  little  risk  as  absorbal>le»  pn 
vided  it  is  not  tui  infected  vase;  but  in  cases  of  peritonitis  it 
l^etter  to  use  eatgut,  for,  while  it  is  more  likely  to  become  infect 
it  cannot  sen^e  as  a  pemianent  nidus  for  bacteria  and  thus  mai 
tain  a  sinus  indefinitely.    After  a  clean  wound  is  closed  it  should 
covered  with  a  sterile  tlressing,  which  is  left  in  place  from  five 
eight  daysj  when  the  sutures  will  be  removed,  unless  local  sym 
toms,  soiling,  or  constitutional  sjinptoms  demand  inspection  of 
the  wound. 

Treatment  of  infection,   inflammation,   and  suppuration   in 
woumls  is  not  different  from  the  i^ules  alrpa<iy  laid  down,  except 
that  when  sui>puration  is  imminent  a  sufficient  number  of  su^ 
are  to  be  removed  to  allow  free  escape  of  fluids. 

In  all  large  wounds,  especially  contused  or  lacerated,  if  inf< 
tion  is  certain,  it  is  better  to  close  with  draiiuige  from  the  b* 
ning  or  to  treat  for  a  time  as  an  open  womitl.     The  repeate<l 
continuous  emploxnient  of  antiseptics  in  the  treatment  of  ev 
infected  wounds  is  demonstrably  harmful  and  should  not  be 
ployed.     The  treatment  in  such  cases  should  be  along  the 
indicated  m  the  treatment  of  inflanmiation. 

Treatment  of  Gunshot    Wounds.— In   gunshot   w^ounds   whic 
resemble  incised,  lacerated,  and  contused  wounds  iuid  such  liki 
the  treatment  is  the  same  as  in  wounds  proiluced  by  ordLnji 
causes.     It  is  in  all  cases,  of  course,  theoretically  preferal>le  t 
remove  the  bullet,  imd  tliis  is  often  insisted  upon  by  the  patient. 
Practically,  it  is  rare  that  a  bullet  fails  to  l>e  enc>'sted  and  rare 
that  it  ^ives  serious  troul>le  per  se.    The  facts  of  corrc*ct  practice 
niavt  therefore,  be  statetl  as  follows:    If  a  bullet  Ht»s  close  to  the 
surface,  and  may  be  readily  excised  without  increastnl  risk  to  life 
or  ilamage  to  tissues,  it  may  be  removed  according  to  choice 
if,  by  \irtue  of  the  position  of  the  missile,  it  interferes  with 
portant  function  the  surgeon  must  decide  whether  removal 
more  hazarrlous  than  to  leave  it,  anil  act  in  accordance  with  ttifs 
best  interest  of  liis  patient;  if,  by  virtue  of  infection  or  otkx« 
complications  or  sequela',  necessity  arises  for  excision,  it  may 
undertaken  when  such  necessity  arises.     The  plan  of  diggiJ^*^ 
about  in  the  tissues  ftjr  a  bullet  that  has  httle  chance  to  produi*^* 
harm  should  by  all  means  be  al>andoned. 

Oniiniirily   the  treatment   of  gunshot  woimds  may  be  sul^* 
divitled  into  immediate  or  prophylactic  treatment  and  subsequ*?**^ 
surgical  treatment.    It  is  best  that  an  antiseptic  dresang  be  ftp^ 
plied  as  soon  as  possible  after  receipt  of  a  gunshot  wound.    ^ 
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keeping  with  this  fact,  the  leading  armies  of  the  world  have  an 
em€rgency  package  supplied  to  each  soldier,  who  h  instructed 
fc(W  to  use  it.  The  sole  object  of  this  package  is  prevention  of 
iafection  and  hemorrhage,  and  a  wound  in  which  hemorrhage  is  not 
severe  may  be  securely  protected  imtil  the  surgeon  can  reach  him. 
hxfection  from  fragments  of  clothing  carried  into  the  wound  is 
fiot  of  sufficient  frequency  to  alter  the  rule.  It  is  better  to  wait 
for  infection  to  deveki]^  in  these  cases. 

In  all  cases  of  gunshot  wounds  attended  with  free  l>leeding 
Operation  must  be  done  at  the  eariiest  moment,  regardless  of 
shoek  and  the  location  of  the  bullet,  imless  by  temporary  means 
the  hemorrhage  may  be  controllcfL  Most  of  the  soldiers  who  die 
on  the  battlefield  die  of  hemorrliage.  But  no  time  should  be 
Wasted  se-arching  for  bullets. 

In  all  cases  where  the  missile  has  entered  the  peritoneal  cavity 

the  abdomen  should  be  opened  at  the  earliest  possible  moment 

»fter  control  of  the  bleeding,  perforations  should  be  sought  for, 

^*Jid  treated  by  closure  or  excision  as  the  case  may  demand,  and 

subsequent  treatment,  according  to  the  combined  plans  of  Murphy 

«^<i   Fowler. 

If  the  ball  enters  the  pleural  cavity,  and  there  are  no  signs  of 
*^^Ttiorrhage,  the  indications  are  to  seal  the  wound  of  entrance 
^^^d  of  exit  artificialHf%  and  await  dt^velopments,  meeting  them 
r^^ornptly  as  they  arise. 

Gunshot  woimds  of  the  cranial  cavity  are  to  be  dealt  with  ac- 
^^^^^ding  to  the  ndes  already  given,  with  the  addition  of  certain 
^y^^oial  indications.  If  there  is  depression  of  bone,  or  compres- 
sion due  to  subsequent  hemorrhage,  such  pressure  must  be  relie%' ed 
^^^  Soon  as  the  condition  of  the  patient  and  circumstances  will  per- 
^^^^■t.  The  ball  Avhen  not  easily  accessiljle,  as  indicatetl  !>y  skia- 
^**^J>hB  made  in  planes  at  right  angles  to  each  other,  should  be 
i^^t^  tentatively  in  mlu^  unless  it  is  causing  dimgerous  sjTnptoms. 
^  *io  passage  of  missiles  of  high  velocity  through  the  braiji  pro- 
^^0^8  instimt  death  by  their  explosive  force. 

Poisoned  wounds  are  treated  according  to  the  nature  and 
^"^-^^jatitj^  of  the  poi.son.  The  stings  and  bites  of  insects  deposit 
^^'^  acid  poison  into  the  tissues,  and,  unless  the  ninnber  of  such 
^^Ovintls  is  great,  cause  no  demand  for  treatment  beyond  immediate 
^^*ief  of  the  local  symptoms;  this  indi(*ation  is  best  met  by  the 
^l^T>lication  of  an  alkaline  solution,  wliich  is  supposed  to  neu- 
*"^lize  the  poisonous  acid  to  some  extent.  Snake-bites,  as  well 
^^  t^hose  of  other  venomous  reptiles,  demand  immediate  attention, 
?^  they  ver}^  frequently  prove  fatal.  First,  the  wound  should 
^  freely  and  deeply  incised  at  the  point  of  entrance  of  each  fang, 
^^*^^  abundant  hemorrhage  from  the  capillaries  should  be  en- 
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conraged  by  moderately  tight  application  of  a  tourniquet  above 
the  wound,  or  by  suction,  thus  extracting  as  much  of  the  poison 
as  possible  from  the  tissues;  or  the  tourniquet  may  be  applied 
tightly,  so  as  to  shut  off  all  circulation  until  other  measures  may 
be  employed.  It  is  not  the  wound  per  se  that  concerns  us  here, 
but  the  hypodermic  injection  of  an  absorbable  poison.  Patients 
who  are  subjected  habitually  to  the  risk  of  such  wounds  may 
be  immunized  by  the  use  of  antivenomous  serum.  The  treatment 
of  the  general  condition  is  to  be  directed  along  the  line  of  stimula- 
tion, for  which  strychnin  is  the  preferable  drug,  being  used  in 
enormous  doses  with  great  advantage;  whisky  in  large  doses  is  like- 
wise a  favored  remedy;  supportives  and  tonics;  the  body  tempera- 
ture must  be  maintained  by  artificial  heat  and  elimination  must 
be  encouraged,  but  not  to  the  point  of  exhaustion. 
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CHAPTER   XXIII 
BURNS 

A  BXJKN  is  the  pathologic  lesion  resulting  from  the  action 
of  heat  of  such  intensity  as  is  incompatible  with  the  integrity  of 
the  tissues. 

Etiology. — The  causes  of  burns  are  very  variable.  They  are  the 
actual  flame,  contact  of  the  tissues  with  or  their  close  proximity 
to  heated  objects  of  whatever  nature,  exposure  to  radiated  heat, 
as  is  illustrated  by  exposure  to  the  sun's  rays,  exposure  to  steam, 
hot  air,  or  other  gases,  the  application  of  hot  liquids  (scalds), 
electricity,  and  a:-rays  and  radium.  The  term  *'bum"  is  also  ap- 
plied to  the  lesions  resulting  from  the  action  of  acids  and  other 
chemical  (potential)  cauterants. 

Degree  of  Bums. — Ordinarily  three  degrees  of  biuns  are  men- 
tioned, although  there  is  a  recent  tendency  toward  the  acceptance 
of  a  fourth  degree. 

Bums  of  the  First  Degree. — Bums  of  the  first  degree  are  those  in 
which  the  action  of  the  heat  has  been  only  sufficient  to  cause 
redness  of  the  skin  due  to  active  hyperemia,  followed  by  paresis 
and  wide  dilatation  of  the  affected  blood-vessels  and  a  passive 
filling  of  the  vessels.  The  most  common  example  of  this  type 
of  bum  is  simbum.  It  is  also  seen  sometimes  resulting  from  the 
action  of  heat  applied  for  therapeutic  purposes.  The  character* 
istic  features  of  bums  of  the  first  degree  are  erythema,  pain, 
which  is  invariably  of  a  buming  character,  and  slight  swelling  of 
the  affected  area.  The  pain  is  invariably  exaggerated  by  ex- 
posure to  heat  or  to  the  sun's  rays.  These  symptoms  are  at  their 
height  in  from  four  to  twelve  hours  after  receipt  of  the  bum,  and 
from  that  time  gradually  subside  and  are  well  in  two  to  four  days. 
The  young,  and  those  who  are  not  habitually  exposed  to  heat  or 
sunlight,  are  much  more  susceptible  to  such  bums,  especially 
sunburn.  After  the  skin  has  been  exposed  sufficiently  long  to  the 
sun's  rays  it  becomes  "tanned,"  and  after  this  is  much  less  sus- 
ceptible to  sunburn.  After  subsidence  of  the  inflammatory  proc- 
ess the  redness  gradually  disappears,  the  skin  becomes  browner 
than  it  was  ("tanned")  if  the  bum  is  a  sunbum,  but  not  otherwise, 
and  the  devitalized  layers  of  epidermis  desquamate  in  large,  thin, 
veil-like  pieces. 

Bums  of  the  Second  Degree. — These   are  the  bums  in  which 
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the  formation  of  blebs  oceiirs,  and  the  three  outer  layers  of  the 
epithelial  covering  are  lifted  away  from  the  rete  mucosum  by  the 
aceiiniulation  of  serum  l>etween  them;  this  accumulation  is  al- 
most instantaneous.  The  most  frecjuent  burn  of  the  second 
degree  is  the  result  of  scalds,  steam,  or  hot  gases,  and  by  the  com- 
bustion of  inflanunable  fluids  (gasoline)  iii  contact  with  the  skin. 
The  second  flegree  l)ums  are  often  attended  by  more  or  less  ex- 
tensive first  degree  l)iims.  The  fluid  distending  the  vesicles  is 
straw  colored  anil  often  coagulatetl.  This  seems  to  be  especially 
the  case  where  the  heat  has  been  lield  for  some  time  in  contact 
with  the  surface,  as  in  cases  where  molten  iron  hs^  been  spiUeii 
in  the  shoe.  The  presence  of  the  blebs,  which  may  be  ruptured  or 
intact,  dependent  upon  the  thickness  of  the  s}an,  and  pain  are  the 


Fig.  75. — ycald  of  slh-oiicJ  degree  of  left  upper  extjemity, 

characteristic  local  symptoms.  If  the  blebs  have  been  ruptured 
in  burns  of  the  thick  skin  of  the  palm  and  the  sole,  the  burned 
skin  is  dra\\Ti  into  a  creased  or  fluted  wTinkled  shape.  The  pain 
is  severe,  ami  is  intensified  by  exposure  to  ordinarily  harmless 
degrees  of  heat,  or  by  rc^moval  of  the  cuticle  and  exposure  to  the 
atmosphere  and  by  infection.  It  remains  intense  for  a  few  days 
and  gradually  subsides  as  healing  occurs;  It  is  protracted  indef- 
initely by  infection.  Heahng  of  bums  of  the  second  degree  should 
be  attended  by  no  scar-formation  unless  infection  occurs. 

Bums  of  the  Third  Dei^ree. — In  this,  according  to  the  older 
standards,  intensest  form  of  bums  the  bum  may  extend  slightly 
or  vastly  deeper  than  in  bums  of  the  second  degree.  When  the 
cutis  is  biiraed,  with  or  without  destruction  of  the  underlying 
stmctures,  it  is  known  as  a  bum  of  the  third  degree.    It  includes 


BURNS 


373 


all  bums  in  which  an  eschar  is  produced  and  cooked  or  charred 
tissues  found.  It  is  the  t\q>e  of  burn  that  invariably  results  in 
the  formation  of  an  ulcer,  when  the  eschar  is  separated  from  its 
att-achments  by  the  process  of  p^anulation.  Bums  of  the  first 
and  second  degree  may  be  associated  with  it.  Furthermore^  it  is 
the  t>T>e  of  bum  that  invarialily  and  necessarily  results  in  scar- 
formatioa^  regardless  of  the  presence  or  absence  of  infection,  and 
is  productive  of  all  the  hideous  cicatrices  and  deformities  that 
afiFect  those  who  have  had  severe  bums.  These  scars  may  develop 
mto  keloids,  or  later  develop  a  Marjolin's  ulcer,  or  produce  epi- 
theliomata.    Of  1720  cancers  studied  by  von  Neve,  in  India,  848 


Fig.  76. — Severe  bum  of  thirtl  degree,  recovering. 

were  cancers  of  the  upper  thigh  and  abdomen  consequent  upon 
scais  produced  by  the  custom  of  the  natives  of  carrying  fire- 
baskets  under  their  clothing.  The  occurrence  of  burns  and  .scalds 
m  the  mouth  and  throat  may  cause  most  urgent  s>Tnpt-oins  by 
becalming  complicated  with  tM:lcma  of  the  glottis,  which  may  re- 
quire tracheotomy  or  intubation  to  prevent  asphyxiation.  The 
local  sTOiptoms  of  bums  of  the  fourtti  degree  are  per  se  less  intense 
than  those  of  the  second,  owing  to  the  fact  that  fourth  degree 
huriLs  tlestroy  the  cutaneous  nerv^e-endings ;  but,  in^ismuch  as  the 
other  two  degrees  are  always  present,  the  presence  of  pain  is  to 
^  noted  as  the  important  symi^tom. 
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Burns  of  the  Fourth  Decree. ~T\m  is  sometimes  used  to  signU 
those  buTTLs  in  which  the  burned  tissues  are  complet-ely  charrec 
or  %vheii  a  part  h  exposes!  to  prolonged  intense  heat  the  tissui 
are  carboiiizwi,  and  the  process  is  ealletl  carbonization. 

Pathology*— The  local  pathologic  changes  of  Inims  of  the  fin 
ant!  of  the  second  degree  are  api>arent  from  the  precetling  dii 
cu-^sion.  Those  of  the  second  degree  are  capable  of  resulting  i 
cicatrices  only  when  suppuration  occurs  and  destroys  the  papill; 
of  the  skin,  being,  therefore,  amenal>le  to  control  by  correct  treal 
nient.  In  burrts  of  the  third  degree  the  tissxies  are  cooketl  or  cai 
bonized.  The  vessels  of  the  skin,  if  it  is  not  too  complet^4y  d< 
St  roved,  appear  on  the  Inimt  surfaces,  in  the  foon  of  dark-brow 
arborescent  figures,  an  iniportant  fact  hi  forensic  medicine,  fc 
these  figures  do  not  show  when  the  body  was  dead  prior  to  th 
burning.  It  is  su]Derfluous  to  add  that  if  the  large  ves&els  ar 
affected  thrombosis  oecxirs. 

The  general  pathologic  changes  are  insignificant,  and  do  nc 
suggest  an  atlequate  explanation  for  death.  Ecch>'inosis  of  th 
mucous  and  serous  surfaces  and  in  the  muscles  is  found;  edem 
of  the  brain  and  the  meninges;  occasionally  duodenal  ulcer  c 
thromlmtic  mid  infective*  origin ;  and  certain  changes  of  tlie  viscer 
indicative  of  intense  intoxicatiun,  even  when  death  ha.s  occurre 
so  early  a*s  to  eliminate  the  possiliility  of  an  explanation  on  th 
h3TK>thesis  of  infection ;  they  are  degeneration  of  the  heart  musel< 
kidneys,  fm.d  liver,  with  enilotlielial  swelling  and  proliferation  i 
the  lymph-nodes,  similar  to  the  changes  found  tn  acute  infectior 
(Adami). 

Constitutioaal  Symptoms* — The  manifestation  of  constiti 
tional  sTOiptonis  depends  both  on  the  degree  and  the  extent  i 
the  bum,  but  more  especially  upon  the  latter,  and  upon  tl: 
presence  or  absence  of  infection.  Small  bums  of  any  degree  pn 
duce  no  important  general  s\inptoms,  although  even  after  thes 
the  temperature  may  fall.  In  large  bums,  even  of  the  first  degree 
the  symptoms  are  often  inten'^e. 

Imniaiiately  following  a  severe  or  extensive  burn  the  teinpen 
ture  is  subnormal,  but  may  rise  considerably  above  nonnal  shorti 
before  death.  Rectal  temperature  in  cases  of  severe  bums  ofte 
registers  several  (3  to  4)  degrees  higher  than  the  fixillar>%  Co! 
lapse  or  shock p  in  varying  intensity,  is  usually  a  dommant  chai 
acteristic  in  severe  Ijurns;  it  is  not  uniform.  The  temperature  i 
subnormal,  the  skin  is  pale  and  cold,  the  pulse  rapid,  and  th 
mind  apathetic.  The  patient  may  vomit,  and  often  complain 
of  thirst.  If  vomiting  occurs  shortly  after  a  severe  bum.  it  sif 
nifies  an  unfavorable  prognosis.  The  urine  is  scanty  and  ma; 
contain  hemoglobin;  even  in  mild  burns  the  urine  is  found  to  cot] 
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tain  albumoses  as  the  case  progres^sos.  In  fatal  bums  the  condi- 
tion grows  gradually  or  rapidly  wori?e,  the  apathetic  eondition  is 
replaced  by  delirium  and  convulsions  (clonic)^  the  skin  is  cya- 
nosed,  diarrhea  antl  vomiting  occur,  and  coma  and  collapse  follow. 
Occasionally  shock  does  not  appear  as  a  s>miptom  even  of 
fatal  bums,  but  the  temperature  rises  above  normal,  the  patient  is 
restless,  excited,  and  complains  of  the  pain  he  suB"ers.  This  is  fol- 
lowed by  exhauBtion  and  coma  a  short  while  before  death. 

Prognosis. — Of  whatever  degree  it  may  be,  a  bum  covering 
two-thirds  of  the  body  surface  almost  certainly  results  in  death; 
a  burn  of  half  the  skin  surface  probably  causes  death;  and  a  burn 
of  one-third  of  the  body  surfaces  very  frequently  kill.s.  It  is  an 
established  fact  that  immediately^  and  for  some  time  continuously^, 
aft4?r  a  bum  there  appear  in  the  blood  undetenninetl  toxic  tigents 
which  play  an  important  rtile  in  the  production  of  the  general 
pathologic  changes  and  death.  Another  frequent  cause  of  death 
is  shock.  A  third  factor  to  which  the  cause  of  death  is  attributable 
is  the  loss  of  plasma  from  the  hlood  in  burns  of  the  second  degree. 
Burns  are  unquestionably  more  serious  in  the  young,  the  old,  the 
feeble,  and  delicate,  and  in  alcohohcs,  the  latter  being  more  sus- 
ceptible to  lesions  of  the  viscera.  Death  may  result  from  a  com- 
plicating duodenal  ulcer.  Bums  of  the  chest  and  al)domen  are 
more  serioiLS  than  those  of  the  remaining  parts  of  the  l>ody. 
Naturally,  bums  of  the  phar>'nx  and  larjTix  are  exceeilingly  grave. 
In  those  bums  not  of  themselves  necessarily  fatal  the  most 
frequent  cause  of  death  unquestionably  is  infection.  Naturally 
it  does  not  concern  us  in  burns  of  the  first  degree,  but  in  all  others 
it  is  of  the  greatest  interest. 

It  is  safe  to  say  that  all  second  degree  Ijurns  heal  without  scar- 
lorraation,  unless  infection  has  occurred  and  destroyed  the  sur- 
face of  the  skin  proper.  The  redness  resulting  from  such  burns 
^sappears  in  a  few  months.  It  is  likewise  important  to  inform 
the  patient  who  has  a  third  degree  bum  that  healing  will  neces- 
sarily result  in  cicatrization  and  possibly  an  exceedingly  ugly 
deformity. 

Treatments — The  treatment  of  bums  may  be  subdivided  into 
the  treatment  of  the  general  condition  and  the  treatment  of  the 
bum  itseJf.  The  fonner,  naturally,  is  necessarj'  only  when  the 
lesion  is  of  sufficient  intensity  to  produce  a  marked  constitutional 
impression  or  when  anodjTies  are  necessar>^  for  relief  of  pain. 
Shock  is  to  be  combated  here,  according  to  the  rules  already 
laid  down,  and  in  those  cases  which  suffer  the  loss  of  large  quan- 
tities of  fluids  from  the  blood  it  is  essential  to  maintain  the 
proper  consistency  of  the  blood  by  continued  administration  of 
fluids  by  mouthy  by  rectum,  sul>cutaneously,  or  intravenously. 
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The  local  treatment  of  burns  may  be  summed  up  in  the  brie! 
statement :  prevent  infection  and  control  pain.  It  may  be  added 
that  the  aeeomplishment  of  the  fonner  is  the  most  rapid  and  sure 
plan  of  aLle%^iatlng  imd  preventing  the  latter.  The  plans  hereto- 
fore in  vogue  of  applying  various  lotions  and  ointmentjs,  many  of 
which  are  not  sterile,  have  only  added  insult  to  injury.  Those 
which  contain  toxic  drugs,  as  carbolic  acid,  niercurj%  and  iodin^  or 
drugs  which  may  liberate  iodin  are  positively  contra-indicated  ia 
large  bums,  and  those  which  are  not  toxic,  such  as  carron  oil 
and  picric  acid^  while  they  represent  an  improvement  over  the 
first-named  group,  demonstrably  do  not  give  *he  best  results* 

Bums  of  the  first  degree  are  to  be  treatea  by  making  such 
applications  as  will  exclude  the  air.  Simple  dr>'  dressings,  with 
or  without  the  use  of  dusting-powders,  moist  dressings  of  saline 
solution,  boric  aeid,  or,  if  the  bums  are  not  large,  the  application 
of  a  1  per  cent,  solution  of  carbohc  acid  (see  Gangrene),  The  ad- 
vantage gained  by  the  employment  of  carbolic  acid  is  its  anodyne 
eJTeet  upon  the  nerv^e  endings.  Ointments  or  oily  solutions  may 
likei^ise  he  employed  in  these  bums,  Yaselin,  boric  acid,  or  zinc 
oxid  ointment  are  i>robably  as  good  as  any.  The  important  fact 
to  be  remembered  in  theye  eases  is  protection  from  the  atmo- 
sphere, and  any  plan  that  accomplishes  this  end  satisfactorily 
is  good.  The  Imdy  of  the  patient  may,  in  extensive  bums  of  the 
first  degree,  be  placed  in  a  warm  bath  of  saline  solution  or  a  weak 
solution  of  soilium  bicarbonate;  this  relieves  the  pain,  and  may  be 
kept  up  continuously  for  any  necessary-  length  of  time. 

Simbum  may  be  prevented  by  the  application  of  vaselin  or 
ointments  before  exposure. 

Bums  of  the  second  degree  and  of  the  third  degree  are  op^i 
wounds,  which  universally  become  infected  soon  after  their 
occurrence,  and  must  consequt^ntly  be  dealt  with  accortlingly. 
The*  most  importimt  feature  of  the  local  treatment  of  these  bums 
ia  the  prevention  of  infection.  This  can  be  done  only  by  a  rigid, 
tedious,  and  often  protracted  proce^ss  of  preparation  of  the  surfnee. 
Of  course,  if  the  bum  is  small  it  may  be  sterilized  by  the  applica- 
tion of  tincture  of  iodin,  2  to  7  per  cent.;  if  it  is  large,  one  <^larQS 
not  employ  it.  If  the  patient  is  a  child,  or  if  the  bum  is  extensive 
and  not  necessarily  fatal,  a  general  anesthetic  should  be  admin- 
istered, and  the  whole  Imrned  area  be  scrubbed  \vith  sterile  water, 
sterile  soap,  and  a  sterile  soft  brush  or  sponge  until  it  is  clean.  All 
foreign  piu*ticles  and  shreds  of  tissue  that  are  loose  should  be 
removed;  the  surface  should  then  be  washed  with  ether  or  alco- 
hol and  rinscil  with  valine;  blebs  should  l>e  pimctured  near  the 
edge  and  their  contents  allowed  to  escape,  Imt  the  cuticle  should  not 
be  removed.    When  the  surface  has  now  been  entirely  dried,  tbe 
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dressings  are  applied  dry  and  allowed  to  remain  in  situ  for  a  week 
or  more,  miless  the  general  or  local  condition  demands  their 
removal.  To  prevent  sticking  of  the  dressing  to  the  wo\md  surface 
sterilized  vaselin,  or,  as  I  believe  to  be  more  valuable,  a  sterile 
paste  of  bismuth,  20  to  30  per  cent,  in  vaselin,  may  be  applied. 
Bums  of  the  second  d^ree  are  healed  when  the  dressing  is  re- 
moved in  seven  to  ten  days  and  the  eschar  of  third-d^ree  bums 
is  ready  to  come  asivay.  If  infection  occiu's,  the  plan  of  treatment 
is  the  same  as  that  indicated  in  the  chapters  on  Inflammation  and 
Ulceration.  The  large  granulation  surfaces  of  third  degree  bums 
must  be  skin-grafted  pro  re  nata. 

The  best  plan  of  treatment  for  electric  bums,  which  imder  the 
usual  plans  heal  exceedingly  slowly,  is  to  dissect  the  burned  tissue 
away  and  suture  with  the  hope  of  primary  imion. 

The  treatment  of  x-ray  and  radiimi  bums  is  the  same  as  that 
of  ordinary  bums  of  the  same  degree. 
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These  lesions  all  rebuilt  frotii  expoj^iiro  to  low  degrees  of  co 
siiffi€ieiitly  long  to  kill  or  cripple  the  tissues.    The  degree  of  colj 
and  the  time  of  exposure  required  to  produce  frost-bite  or  freezi] 
varies  very  much  with  the  condition  of  the  individual  and  wt 
the  habits  of  the  people;  thotse  who  live  in  mild  southern  climat 
are  much  more  easily  aft'ected  tliaii  those  who  have  l>een  reared 
in  cold  climates;  the  wetdc,  anemic  and  thin,  the  very  young  and 
the  old  are,  ils  a  rule,  more  susceptible  than  the  robust  and  vigor- 
ous.    However,  pe<jple  who  show  the  8ame  apparent  vigor  vary 
very  much  in  their  resistance  to  cold,  due  to  idiosyncrasies  which 
are  not  understood.    ManifeiHtly,  cold  affecti^  the  boily  much  more 
rapidly  if  at  rest  than  ivhen  muscular  activity  is  continued.    It 
is,  therefore,  important  that  indivithials  who  are  exposed  to  cold 
shall  continue  to  move,  and  not  ^ield  to  the  temptation  to  Ue  doT^TJ 
and  sleep,  a  tendency  sure  to  appear  w^hen  the  body  begins  to  be 
very  cokl.     Cold  is  more  apt  to  affect  the  exposed  parts  of  the 
body,  naturally,  and  those  portions  in  w^hich  the  aeti\ity  of  the 
circulation  is  interferetl  with  by  pressure^    The  hands,  the  feet, 
the  nose,  and  ears  are  most  fret|iiently  affected. 

Pathology* — ^The  first  effect  of  cold  is  to  produce  contraction 
of  the  arterioles,  producing  temporarj"  anemia.  Tliis  is  fallowetl 
by  passive  dilatation  and  transudation  of  serum,  which  causes 
blebs  to  form.  As  the  cold  is  prolonged,  the  tissues  aud  the 
blood  freeze  and  the  blood-corpuscles  are  de^itroyed,  hberating 
their  hemoglobin. 

Frost-bites  are  deseril:H*d  in  three  degrees,  corresponding  vef}' 
well  in  the  extent  of  injur>"  with  the  three  degrees  of  bums* 

First  Degree. — This  is  the  miklest  form  of  frostr-bitCp  and,  wlwni 
the  tissues  are  thawKl,  results  in  redness  (often  bluish)  and  j^**""* 
ing,  due  to  paresis  of  the  smaller  blood-vessels.  The  discoloration 
and  swelling  may  persist  for  a  week  or  more  and  gradually  ilisAP' 
pear,  although  a  permanent  dilation  may  result  and  remain  iik* 
definitely. 

When  the  exposure  to  cold  is  prolonged  or  frequently  n^peatetl, 

especially  in  anemic  and  chlorotic  individuals,  a  persisteal  or 

recurrent  and  uncomfortable  lesion,  knowTi  as  chilblain  or  p^m^ 
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occurs.  Chilblains,  or  peniiones,  appear  most  frequently  on 
those  parts  usually  affected  by  frost-l>ite,  namely,  the  hands,  feet, 
nose  and  ears,  and  rarely  the  penis.  They  are  most  common  on  the 
heel  and  external  margin  of  the  foot*  They  are  ]>urplish  or  retldish- 
purple  patches,  elevated  somewhat  above  the  surroimding  normal 
skin  and  presenting  a  glossy  surface.  Vesication  and  ulceration 
may  appear  on  the  surface  of  the  chilblain. 

The  patient  complains  of,  and  may  be  sorely  tormented  by, 
the  itching  or  burning  sensation  present,  which  is  frequently 
intensified  Ijy  increasing  the  temperature  of  the  surface,  and  is 
only  renderetl  worse  by  scratching  or  rubbing.  During  the  warmer 
seasons  chilblains  disappear,  but  return  with  each  winter,  and  may 
con  tinue  int  lehiii  t  Ay . 

Second  Degree. — In  frost-bites  of  the  second  degree  the  tis- 
sues have  suffered  still  more  intensely.  When  tha\\ing  occurs 
the  skin  becomes  dark  or  red  or  purple  in  hue,  and  swelling  occurs. 
The  more  rapidly  the  part  is  thawed,  the  more  intense  the  color 
and  the  greater  the  swelling,  provided  the  tissues  are  lax.  Blel^s, 
which  may  be  ver>"  large,  form,  imd  are  filled  either  with  a  turliifi 
or  a  clear  fluid.  Associated  with  these,  as  in  the  case  of  bums, 
are  frost-bites  of  the  first  degree.  Healing  occurs  under  a  scab, 
after  rupture  of  the  blebs,  without  cicatrization.  Pemiones  may 
result  from  frost-bites  of  the  secoiul  degree;  at  any  rate,  tissues  so 
affected  are  less  resistant  aften\^ard,  cs]>ecially  to  cold.  Ulcera- 
tion may  result  from  these  frost-bites  and  heal  necessarily  with 
gear  formation. 

Third  Degree, — In  this  degree  the  surface  may  be  covered 
with  blebs  or  mottled  blue  and  white  and  mortification  occurs  in 
varying  depths.  When  thawing  occurs  there  is  no  reaction,  no 
swelling,  no  redness;  only  the  bluish  color,  and  possibly  the  forma- 
tions of  blebs;  when  the  latter  drv^  they  leave  the  surface  covered 
with  browTi  crusts.  The  nails,  the  fragments  of  skin,  the  scabs, 
and  the  dead  tissues  later  come  away,  and  leave  ulcers  which  may 
be  h>*posensitive  or  hj'persensitive  and  run  an  unhealthy  course. 
If  the  deep  structures  are  frozen  gangrene  results  and  a  line  of 
demarcation  forms.  Thc^  surface  surrounding  the  dead  tissues 
frequently  l>ecomes  a  bright  red  color. 

Fourth  De^c^.— Fourth  degree  frost-bites  are  sometimes  de- 
scribed, and  embrace  those  easels  in  which  an  entire  extremity  is 
frozen. 

Sjnmptoins-— The  local  s^Tuptoms  experienced  on  exposure 
to  cold  are  l)uming,  smarting,  or  tingling  of  the  parts,  and  this 
may  be  followed  by  pain  more  or  less  severe.  As  the  freezing  ad- 
vances the  pain  may  subside  and  the  tingling  and  l>uraing  cease, 
owing  to  the  anesthetic  action  of  cold  on  the  cutaneous  nerve 
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supply,  and  further  progress  of  the  case  may  produce  but  in* 
significant  discomfort* 

In  general  freezing,  as  the  body  grows  colder  intense  rigors  ap- 
pear and  continue.  There  in  an  irresistible  tendency  to  sleep  as 
the  lassitude  mcr eases,  and,  unless  the  indi\idual  can  continue 
t^  move  and  overcome  his  inclination  to  lie  down  and  sleep,  death 
is  sure  to  follow.  The  temperature  of  the  body  is  gradually  re* 
dueed  until  it  reaches  ver>'  l*^"w  points.  Follov^ing  restoration  of 
the  body  to  a  warmer  atmoMptiere  the  temperature  gradually  riseSy 
often  to  several  degrees  above  normal  (KM"^  F.). 

Prognosis. — The  outcome  of  cases  of  freezing  of  the  first  and 
the  second  degree  is  ver>'  favorable.  Chilblains  may  result  from 
either  and  ulcers  from  the  second  degree  frost-bites.  In  frost- 
bit^^s  of  the  thirtl  degree  there  is  more  or  less  destruction  of  ti^isue, 
but  the  extent  of  damage  camiot  be  estimated  until  a  line  of  de- 
marcation develops.  In  general  freezing  recovery-  has  been 
recorded  after  the  rectal  temperature  had  reached  as  low  a  mark 
as  75.2°  F.,  but  the  majority  of  such  doubtless  die,  and  many  die 
whose  rectal  temperature  has  not  been  reduced  to  90^  F.  The 
reaction  of  the  patient  and  the  rise  of  his  temperature  to  normal 
are  not  positive  proof  of  ultmiate  reooverj'.  Death  may  occur 
several  days  after  such  an  occmrence.  In  general  freezing  the 
prognosis  is  very  bad,  and,  if  life  is  saved,  there  is  sure  to  be 
severe  loss  of  parts. 

Treatment. — When  frost-bitten  patients  are  discovered,  it 
matters  not  of  what  ciegree,  tlie  most  important  thing  to  know  is 
that  the  part  must  be  restored  to  normal  temperature  by  slow 
processes;  the  more  intense  the  freezing  and  the  more  general,  the 
slower  the  restoration,  even  if  it  requires  several  hours;  and  that 
introducing  the  patient  into  a  wivrm  room  or  the  application  oCJ 
warm  substances  is  certain  to  prove  harmful.  The  frozen  paitSi 
should  be  rubbed  with  snow  or  shaved  ice,  and,  as  reaction  begins 
to  be  established,  the  temperature  of  the  rot>m  can  be  raised  very 
slowly  to  a  comfortable  pointy  and  the  snow  or  ice  replaced  with 
cold  water.  As  the  circulation  is  reestabHshed  the  pain,  tingUng, 
and  burning  may  reappear,  or,  even  in  frost-bites  of  the  first  de- 
gree, the  skin  may  remain  insensitive  for  several  days. 

The  parts  that  have  been  frozen  should  be  protected  from 
heat  and  irritation,  antl  often  require  the  application  of  cold,  in 
the  form  of  lotions  or  othen^ise. 

If  discoloration  and  swelling  tend  to  become  chronic,  massag^t 
artificial  active  h>T)eremia,  and  bandaging  should  be  enxployed. 

In  frost-bites  of  the  second  and  the  third  degree  evex>^  pre- 
caution should  be  taken  to  prevent  infection,  according  to  tlie 
rules  laid  down  in  the  treatment  of  bums.    Surfaces  whose  epi- 
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thdium  has  been  destroyed  should  be  covered  with  sterile  bland 
ointments,  to  prevent  adherence  of  the  dressing. 

When  a  line  of  demarcation  forms,  removal  of  the  gangrenous 
tissue  must  be  done  according  to  the  demands  of  the  case. 

Chilblains  are  to  be  treated  by  stimulating  applications,  as 
ioctn  in  one  of  its  forms,  active  hyperemia,  protection  from  irrita- 
tion, pressure  and  extremes  of  temperature;  but,  very  especially,  by 
correction  of  the  general  condition  which  predisposed  to  them. 
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A  FRACTiTRE  is  tlic  solutlon  of  coiitimiity  of  bone  or  cartilage 
by  sudden  violence,  A  fracture  is  a  break  of  either  bone  or  car- 
tilage. 

Cause*— The  etiologj'  of  fracture  is  ^bdivided  into  predis- 
posing, or  pathologic,  and  exciting,  or  mechanical,  causes. 

The  factors  which  favor  the  production  of  fracture8  are  those 
which  of  themselves  reiluce  the  resistance  of  the  bone  to  strainj^. 
Hencc%  any  pathologic   contlition  which,   like  rickets,   tends  to 
prevent  the  deposit  of  a  sufficient  quantity  of  calcareous  mat-erial 
in  the  bones  leaves  them  weaker  than  normal;  any  conditioo 
which,   like  malignant   tumors,   primary^   or  secondar\%   retfuces 
the  strength  of  the  bone  by  al>sorption  or  permeates  it  with  fleshy 
material  or  thins  out  its  walls  until  they  are  mere  shells  by  grow- 
ing in  the  medullar>'  canal  favors  fracture;  any  disease  or  condi- 
tion which  diminishes   the   connective-tissue   content,  as  osteo- 
myehtis,  or  relatively  increa^ses  the  eartliy  material,  thereby  ia- 
creases  the  fragility  of  the  l>one  and  favors  fracture.    A  patho- 
logic fracture  is  one  which  has  been  made  possible  by  pathol»jgic 
processes  affecting  the  bone,  and  occurs  under  circumstances  of 
normal  function.    It  is  manifest,  too,  that  such  processes,  when  not 
sufficient  to  cause  fracture  witliin  the  limits  of  ordinar>"  bodily 
exercise,    render   the   bones    more   susceptible   to    traumatisms- 
Atrophy  from  disuse  always  weakens  the  bones. 

The  exciting  or  mechanical  cause  of  fracture  is  a  force  applied 
to  the  structure  concemctL    The  cause  may  be  direct  or  indin^t; 
it  may  be  due  to  the  muscular  etlort  of  the  individual,  to  a  purely 
extraneous  force,  or  to  the  two  combined.    A  direct  fracture  is  one 
produced  at  the  point  of  apphcation  of  the  causative  force.    An 
indirect  fracture  is  one  produced  at  some  other  point  than  tlie 
point  of  its  application.     It  may  be  assumed,  for  practice  pur- 
poses, that  in  direct  fractures  the  external  force  is  the  sole  cause 
of  fracture.    In  indirect  fractures  the  external  force  may  or  may 
not  be  the  sole  cause;  it  is  frequently  supplemented  by  muscular 
contraction  of  the  part.    Occasionally,  in  both  health  and  diseai«e — 
e.  g.,  tetanus^fractures  occur  in  healthy  bones  as  the  result  of 
muscular  contraction  alone.    The  site  of  fracture  from  indirect 
causes  is  determined  by  the  point  of  least  resistance  in  the  bone, 
and  by  the  level  at  which  the  greatest  strain  is  produced  by  the 
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forces  which  ser\x  to  produce  the  fracture.  It  does  not  occur  at 
either  of  these  points,  but  between  them. 

When  a  fractiwe  is  produced  there  occurs  not  only  severance 
of  the  osseous  tissue  and  the  soft  structures  encased  within  it,  but 
the  periosteum  almost  invariably,  and  the  surrounding  soft  struc- 
tures frequently,  especially  if  they  are  closely  attached  to  it,  are 
more  or  less  extensively  torn:  the  periosteum  is  at  times  stripped 
up  some  distance  from  the  point  of  fracture.  While  the  perios- 
teum surroimding  the  fracture  may  be  completely  severed,  there 
is  usually  a  part  of  its  circumference,  the  side  of  the  smaller  angle, 
that  escapes  rupture,  which  is  known  as  the  periosteal  bridge. 
More  or  less  blw^ding  takes  place  from  the  severed  vessels,  and  the 
blood  accumulates  l*etween  and  aroimd  the  severed  ends  of  bone 
and  may  escape  for  some  distance  into  the  surrounding  connect- 
ive tissue. 

Types  of  Fracture. — A  simple  fracture  is  one  in  which  the  injury 
to  the  soft  parts  is  httle  or  no  greater  than  the  possibility  of 
fracture  demands,  and  in  which  no  imixjriant  structure  other  than 
the  bone  is  injured. 

A  compoutid  fracture  is  one  in  which  a  wound  is  produce<l 
leading  from  a  raucous  or  cutaneous  surface  to  the  fracture.  It 
is  not  compound  so  long  as  there  is  no  such  commimi cation,  al- 
though the  wound  and  the  fracture  may  both  exist  as  the  result 
of  the  same  injury.  The  trauma  producing  the  fracture  may  be  the 
cause  of  the  wound,  as  in  a  kick  by  a  horse  where  the  shoe  eut.s 
down  to  the  bone  and  breaks  it.  The  wound  may  be  the  result 
of  the  fractured  fragments  perforating  the  soft  parts  from  within 
outward;  this  is  the  usuid  cause  of  fractures  being  compound  when 
produced  by  intlirect  force.  The  wound  may  likewise  be  pro- 
duced by  the  close  attachment  of  the  soft  parts  to  the  periosteum; 
this  t>T>e  is  conunon  in  fractures  of  the  body  of  the  lower  jaw, 
where  it  is  rare  for  a  fracture  to  occur  without  rupturing  the 
closely  attached  mucoperiosteum.  Gunshot  fractures,  in  the 
very  nature  of  the  case,  are  usually  compound,  especially  if  pro- 
duced by  discharges  from  small  arms. 

A  coniplicxited  fracture  is  one  in  which  some  other  important 
structure  is  injured,  such  as  the  rupture  of  important  muscles, 
tendons,  arteries  or  nerv-es,  or  the  association  of  a  luxation,  or  the 
puncture  of  a  lung  by  the  fragments  of  a  broken  rib. 

A  single  fracture  is  the  fracture  of  a  bone  at  one  point. 

A  dmtble  fracture  is  a  fracture  of  a  single  bone  at  two  points. 

A  muUiple  fracture  is  a  fracture  of  a  bone  at  more  than  two 
points.     The  lines  of  fracture  do  not  communicate. 

A  comminuied  fracture  is  one  in  which  the  bone  is  crushed  or 
broken  mto  small  fragments.     Here  the  planes  of  fracture  com- 
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municate  with  each  other.  In  thin  or  flat  bones  such  a  fracture 
is  sometimes  spoken  of  as  egg-shell  fracture. 

A  uniiaieral  fracture  is  a  fracture  of  one  side  of  a  median  bone 
for  example,  the  mandible,  while  a  bilateral  fracture  is  a  break  of  th 
median  bone  on  each  side  of  the  median  line. 

The  terms  transverse,  oblique,  and  longitudinal  are  suflBcient  ^ 
clear  to  require  no  definition.  They  refer  to  fractures  of  loi 
bones,  a8  a  rule.  A  ^'^piral  fracture  is  one  in  which  the  line  of  frs» 
ture  nms  in  a  more  or  less  perfect  spiral  around  the  eircumfereiitd 
of  the  bone  and  is  produced  by  a  twisting  force.  Longitudiim 
fractures  frequently  are  only  fissures. 

A  serrated  fracture  is  one  in  which  the  fractured  ends  are  irrer 
ularly  jagged. 

A  denticulQled  fracture  is  one  in  which  a  long  sUver  remain 
attached  to  one  fragment  while  it  is  split  up  from  the  other.  Thj 
fracture  and  ver>'  oblique  fractures  are  especially  likely  to  be  cone: 
pounti  if  there  is  great  angular  displacement  at  the  time  of  o« 
currence. 

A  depressed  fracture  is  one  in  which  the  bone  is  driven  per 
ceptibly  into  the  cavity  the  bone  forms.  This  term  applies  es 
pecially  to  fracture  of  the  ril)s  and  of  the  cranial  bones. 

An  impackd  fracture  is  one  in  which  the  fragments  are  drivei 
immovably  together  after  fracture  occurs,  as  is  observed  in  thoe» 
cases  where  the  shaft  of  a  long  bone  is  forced  into  the  spongy  head 
Manifestly  those  signs  dependent  upon  the  mobility  of  the  fra^ 
ments  relative  to  each  other  are  wanting  here. 

Besides  the  above^  representing  the  complete  fractures,  are  th( 
tneomplek  fractures,  which  embrace  green-stick  fractures,  fissurei 
and  certain  depressions  of  bone,  as,  for  example,  in  the  cranium 
when  the  outer  table  is  driven  dowii  upon  the  inner,  Incotnplel 
fracture  simply  meiins  that  the  fragments  remain  more  or  les 
firmly  bound  in  their  original  position  and  are  in  no  case  suffi 
ciently  broken  to  allow  removal  of  a  fragment  without  furthei 
breaking.  Green-slick  fractures  occur  in  those  whose  bones  hav< 
not  yet  fully  ossified,  hence  in  the  young.  The  term  is  aptly  ap 
plied,  for,  as  in  breaking  a  green  stick,  the  fibers  on  the  convex  siu*^ 
face  break,  while  those  on  the  concave  surface  only  bend. 

Fissures  are  fractures  in  %vhieh,  although  the  lione  may  b« 
separated  partially  or  completely,  there  was  not  sufficient  displace 
ment  to  rupture  the  periosteal  covermg  extensively.  Originallj 
thought  to  be  rare,  they  are  now  knomi,  thanks  to  radiography,  tc 
be  much  more  common. 

Epiphyseal  separation^  while  not  ejcactly  embraced  in  the  de- 
finition of  fracture,  practically  belongs  to  the  group.  There  is.no 
break  of  osseous  tissue  here,  but  a  separation  of  the  epiphysis  from 
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the  diaphysb.  They  are,  of  course,  transverse,  and  have  this  db- 
advantage  over  fraetures,  namely,  that  after  healing  the  epiph- 
ysis becomes  ossified  and  further  growth  of  this  bone  in  length 
from  the  afiFecte<i  epiphysis  becomes  imix)ssible;  an  important 
fact  to  rememljer  in  rendering  a  prognosis. 

Signs  and  Symptoms  of  Fracture- — There  are  three  classic 
signs  of  fracture,  tlie  umui^taknble  presence  of  any  one  of  which 
makes  a  positive  diagnosis.  Unfortunately,  we  have  learned  that 
a  large  number  of  fractures  show  neither  of  these  signs,  and  there 


^^-g'  77. — Skiagraph  of  a  simple  fracture  of  suii^cal  neck  of  the  humenia, 

^^^  still  greater  number  in  which,  though  they  might  be  dis- 
■^^red,  their  demonstration  is  i>ositively  harmful.  Going  a  step 
^"^lier,  one  may  say  that  so  soon  as  sufficient  evidence  is  at  hand 
"*^*^ake  a  diagnosis  all  further  manipulation  should  be  abandoned. 
T'hese  three  signs  are  crepitus,   preternatural  mobility,  and 


^^^^^taneoujs  dkplacement.     By  crepitus  is  meant  the  \nbrations, 
"     ~^^i:"d  or  felt,  produced  by  the  movement  of  the  fragments  on 
^^x  other.      It  may  be  fine  enougli  to  be  called  crepitus  in  its 
^^^t*er  meaning  or  coarse  enough  to  feel  and  sound  like  a  distinct 
^^^^k,  and  may  be  di^tinctlj'  felt  by  the  patient  himself.    In  cases 
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where  the  fractured  surfaces  are  not  in  contact,  where  the  fracture 
is  mcomplete,  where  the  fragments  are  prevented  from  mo\dng 
by  the  nature  of  the  fracture — -e.  g.,  in  impacted  fracture,  or  where 
they  are  held  in  i>o«ition  by  surrounding  structures — crepitus  can- 
not be  elicited,  or,  if  so,  only  by  production  of  positive  harm. 
Bones  covered  by  a  large  thickness  of  tissue  reve^il  crepitus  less 
plainly  than  more  superficial  ones.  It  must  be  borne  in  mind 
that  crepitus  is  transmitted  readily  along  the  whole  length  of  a 
fragment,  and  hence  is  often  a  poor  sign  of  itvself  to  locate  the 
exact  point  of  fracture,  although  it  is  not  so  readily  transmitted 
across  a  joint  from  one  bone  to  another.  Crepitus  is  ehcited  only 
by  manipulation  of  the  part  or  Ijy  attempts  on  the  part  of  t 
patient  to  move  it;  such  motion  or  manipulation  may  in  cert, 
fractures  be  of  little  harm,  but  in  others  it  is  baneful  on  aceoi 
of  the  increased  laceration  of  soft  partes  and  increasecl  hemorrhoid 
and  swelling  following  it.  Besides,  it  is  universally  painful,  exc< 
in  certain  pathologic  fractures. 

Preter natural,  or  Unnaiural  Mobility. — This  signifies;  that 
bility  is  found  at  some  point  in  the  course  of  a  bone»  where 
motion  would  be  found  if  the  bone  were  intact.  It  is  a  most 
portant  sign  when  discoveral>le  without  undue  traumatism.  It 
is  most  cfisily  tliscoverable  m  the  shafts  of  long  bones,  more  diffi- 
cult when  the  fracture  is  near  a  joint;  in  such  cases  unnatural 
mobility  may  be  demonstrated  more  satkfactorily  by  attempt 
movements  in  directions  or  to  a  degree  not  permitted  by  t 
nonnal  range  and  direction  of  action.  In  impacted  fractures  i\ 
sign  is  altogether  wanting,  unless  the  impaction  is  releasni 
manipulation,  and  it  is  partial  or  wanting  in  incomplete  fracturesi 
and  in  most  fissures. 

Spontamaus  Diaplfw^menl. — When  a  bone  is  broken  it  usually 
fails  to  render  its  normal  support  or  to  stand  its  nonnal  strain. 
Hence,  when  the  part  affected  attempts  to  functionate  deformit)' 
is  produced  by  muscular  action  or  by  the  weight  of  the  part. 
If  the  part,  is  placed  again  into  its  normal  position  and  left  alone, 
it  is  readily  displaced  by  its  own  weight  or  by  nuiscular  contraction 
when  the  supports  are  removed.  It  is  superfluous  to  say  ^^^ 
spontaneous  displacement  is  absent  in  impacted  fractim?6  whifh 
maintain  the  position  detennined  by  impaction,  liowever  abnor- 
mal that  pasition  may  be.  It  is  wimthig,  too.  in  most  fissure 
and  incomplete  fractures,  and  so  slight  in  those  densely  covewJ 
by  connective  or  muscular  tissue  as  to  be  discovered  oiUv  wilh 
difficulty.  If  the  palpating  finger  is  placed  on  the  site  of  suspected 
fracture  and  motion,  active  or  passive,  is  attempted  the  fragments 
may  be  felt  to  move,  and  this  demonstrates  imnatural  mobility 
and  perhaps  spontaneous  displacement. 
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Deformiiu*— Often  this  si^n  alone  is  sufficient  to  insure  a  diagno- 
sis of  fracture;  when,  as  is  often  the  case,  the  deformity  is  extreme 
no  doubt  Is  left;  if  it  is  slight,  it  must  Ik*  taken  only  as  suggt*stive, 
unless  it  be  in  a  direction  that  eliminates  the  possil>ility  of  error. 
Deformity  is  less  valuable  when  in  the  region  of  a  joint,  as  it  might 
signify  either  fracture,  luxation,  or  contusion.     One  must  be  as- 
(nired,  too,  that  the  existing  deformity  result-ed  from  the  injury, 
for  malingerers  sometimes  claim  that  a  pre-existing  deformity 
resulted  from  a  recent  injury-.    The  deformity  may;  in  long  Ixjnes, 
be  either  m  the  nature  of  a  deviation  from  the  normal  course,  as 
indicated  by  the  corresponding  member  of  the  opposite  side  of  the 
body,  or  appear  as  shortening,  or,  especially  in  case  of  Ijones  en- 
<^lo6ing  a  ca\ity,  as  a  depression.     If  a  large  hematoma  should 
^orni  over  the  injured  area  it  often  gives  one  the  impression  that  a 
depression  in  the  bone  exists  when  none  is  present,  or,  on  the 
*>^her  hand,  that  no  depression  of  bone  is  present  when  a  dan- 
^trous  and  extensive  depression  exists.     Deformity  may  exist  in 
^^ch  slight  degree  as  to  escape  all  the  coarser  methods  of  iliagnasis, 
^^»^cicl  yet  be  deraonstrate<:l  liy  making  an  incision  down  to  the  bone^ 
^*5  ixx  cranial  fractures,  or  by  skiagraphy. 

Pain. — Pain  of  itself  is  not  satisfactorj"  evidence  of  fracture, 

■^^t-  the  nature  of  the  pain  may  be  sufficiently  importimt  to  justify 

^  <liagnosis  of  fracture.    If  pain  is  present,  or  is  produced  by  pres- 

^^^iT^  at  the  site  of  injurj^  it  signifies  only  damage  to  the  tissues. 

^^  it.  is  produced  by  remote  manipulations  of  the  bone,  so  directed 

^^•^   to  move  it  at  the  injurcxl  spot,  it  indicates  probal>le  fracture. 

-*•  OX"  example,  a  man  receives  a  blow  on  liis  chest.     A  l)ruise  is 

I^^ociuced;  pressure  on  the  suspected  rib  some  inches  from  the 

5^*^ixtusion  should  not  produce  pain  unless  fracture  is  present.    So, 

?^^^    general*  moderate  motion  of  a  bone  not  fractured,  except  in 

■^^^iviries  of  the  joints,  is  not  painful,  l>ut^  if  a  fracture  is  present, 

^**t.l:ier  active  or  passive  motion  produces  pain.    Pain  is  often  very 

i^i^estive  in  obscure  cases  when  Ms  severity  is  out  of  all  pro* 

*-*^^i^ion  to  the  apparent  injur>^  done.     The  absence  of  pain  als*>  in 

^^^^^c^  of  imnxistakable  fracture  indicates  that  they  are  pathologic, 

*^^obably  s>'philitic. 

Skixtgraphy. — The  value  of  the  skiagraph  for  diagnostic  pur- 

♦^^'^^^cs  is  perhaps  greater  here  than  in  any  other  field  of  surge r>% 

^■**^^  many  injuries  formerly  suspectetl  to  affect  only  the  soft  parts 

^-^^  now  shown  to  be  fractures,  <lemonstrating  the  fallibility  of  the 

^^^^Miive-named  methods  of  tliagnosis  and  increasing  consiilerably  the 

*^*^^*"centage  of  fractures  relative  to  injuries  in  generaL     Further- 

"^c>Te,  skiagraphs  show  considerable  displacement  of  fragments 

^'«cji  no  such  evidence  appears  from  a  miuiual  examination,  and 

^'^^^n  when  the  best  and  formerly  most  satisfactory'  reduction  has 
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been  made.  If  a  fracture  is  present  and  a  good  picture  can  be 
made,  its  presence  may  he  perfectly  demonstrated;  but,  if  the 
epiphysis  has  not  alreaiiy  ossified,  it  is  best  to  make  skiagraphs  of 
both  the  normal  and  the  fhseased  sitle  for  comparison*  In  the 
simpler  cases  of  fracture  the  examination  may  be  done  ^ith 
moderate  satisfaction  with  the  fiuoroscope;  it  is  much  better, 
however,  to  stutly  the  nep^ative, 

Ecchijmosis  and  Blebs. — In  any  fracture  more  or  less  ecchy- 
mosis  may  l:>e  protlycetl,  and,  as  in  other  deep  injuries,  the  dis- 
coloration may  not  appear  until  some  days  subsequently,  and 
then  be  some  thstance  from  the  level  of  the  fracture.  So,  too, 
in  the  larger  fractures  large  blebs  may  appear  under  the  cuticle 
within  a  few  days  after  receipt  of  the  injurj-. 

Prognosis  of  Fractures.— As  a  rule,  the  outcome  of  fractures 
is  very  gratifying.  The  life  of  an  individual  is  rarely  jeopardised^ 
except  when  associated  injuries  are  receiveci  and  when  the  fracture 
is  in  a  ver}^  dangerous  region,  and  in  cases  of  compound  fracture, 
where,  of  course,  tlie  fracture  plays  a  minor,  and  inft»ction  a  major, 
part.  The  fracture  itself  lioals  in  the  vast  majority  of  instances, 
often  m  spite  of  adverse  conditions,  chief  of  which  is  imperfect 
reihiction. 

Treatment. — Two  items  constitute  the  treatment  of  sinip 
fractures,  namely,  reduction  and  inm\obihzation. 

Redudwn. — By  reduction  is  meant  replacement  of  the  bon 
fragments  into  their  nonnal  position.     It  is  ordinarily  attempto 
by  the  employment  of  cxtcn^siorij  counierexten^s^ionj  and  mnnipnl/>»\ 
Hon.     Although  this  plan  is  the  one  rommonly  emi)toyed,  find  I 
one  that  will  remain  the  method  of  choice  in  the  hands  of  the 
average  practitioner^  and,  indeed,  in  all  hantls,  except  in  specbJ 
cases  of  fracture  or  umler  special  circimistances,  one  must  admit 
that  skiagraphy  shows  almost  mvaritd)ly  failure  of  perfe<*t  reduo 
tion  even  in  the  most  satisfactory  cases.     Yet  the  results  hav«' 
been  such  as  to  warrant  tlie  continuance  of  the  method  n.**  a 
routine  in  general  practice  in  preference  to  the  open  metboiL   By 
the  term  extendoH  is  meant  the  traction  made  by  the  surgeon  to 
overcome  the  *lisj>lacempnt  due  to  contraction  of  the  muscles.    It 
is  applied  t4.>  tbe  tiistal  fragment.    By  counterextension  is  meant 
the  resistance  against  which  traction  is  made;  it  may  be  simply 
the  weight  of  the  body,  or  this  plus  traction  made  on  the  proximal 
fragment  by  rm  assistant  or  l>y  the  surgeon  himself  in  the  ihrtn'iim 
opposite  to  that  of  extension.     Extension  means  a  pull  on  'l^: 
distal  fragment  away  from  the  body;  counterextensiun  me^n^  ^ 
pull  on  the  proximal  fragment  toward  the  l>ody.     For  evident 
reasons,   extension    and    count erextension  are  useful    chietly,  if 
not  only,  in  the  extremities.     In  certain  casee — e,  jy.,  fracture  of 
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tlie  olecranon  or  the  patella— the  two  fragments  must  be  dra^^i 
together,  reversing  the  usual  application  of  extension  and  counter- 
cxtrnsion. 

Manipuhilioti. — By    niaiiipukition    is    meant    ay  eh    manual 

changes  in  the  position  of  the  fragments  a.^  will  force  them  into 

tiieir  proper  placeis.     Manipulation  is  often  neces.Har>^^  in  eon- 

jtmction  with  extension  and  eoujiterextension,  in  reckieing  frac- 

turas  of  the  extremities;  wliile  in  must  other  fractures  reducihle 

^V  bloodless  methods,  manipulation  is  the  sole  phm  for  reduction. 

■The  manipulation  necessarily  varies  with  the  fraeturn.     In  one 

instance  a  rotatinn  rij^jht  and  left  is  sufficient,  in  imother  dis- 

^lilct  pressure  and  aligjunent  must  be  done  by  the  manipuhiting 

o^nd,  and  in  yet  another  the  fragments  iimst  be  lifted  into  position 

"y  various  raeehanical  aitls,  as  in  reduction  of  comminuted  fracture 

^^  the  nose  by  insertion  of  a  iirobe  into  the  nostrils,  or  the  lifting 


Fig.  78. — Fractured  forearm  immobilisied  by  metal  splint. 


of  a  fractured  zygoma  by  passing  a  large  curved  needle  beneath 

it,  ^ith  which  it  is  lifted  back  into  position. 

ImmobiUzaiion. — After  a  fracture  is  properly  reduced  it  must  be 

held  in  proper  position  by  mechanical  supports  until  union  shall 
Uave  occurretL  This  maintenance  of  position  is  kno\\^i  as  im- 
Tnobilization.  It  is  at-romphshed  b>'  the  emplo>iuent  of  any 
niecfaanieal  appliance  demanded  by  the  case  in  hand.  It  is  usually 
done  by  splmts  or  by  plaster-of- Paris  easts,  wjth  a  proper  padding 
^^  the  part,  ^ving  especial  attention  to  bony  prominences  to 
^void  pressure  necrosis  and  ulcers.  The  splints  or  east  should  fit 
^'^^  part  snugly,  and  should  be  applied  only  tightly  enyu|!;h  to 
■^'d  the  fragments  in  re^luetion.  It  is  wise  in  using  plaster  casts 
"^^t  to  apply  them  until  swelling  has  had  time  to  eome  up  and 
^bside,  as  the  swelling  will  cause  the  cast  applied  early  to  be- 
*^*^^e  too  tight  and  endanger  the  circulation,  and  its  subsidence 
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if^ilt  leave  the  cast  applied  during  the  height  of  swelling,  to  become 
too  loose  and  fail  of  its  purpose.  All  fracture  dre8i?iings  should  be 
inspected  several  times  during  the  first  forty-eight  hours  after 
application,  and  the  toes  or  fingers  must  be  left  free,  a^^  swelling 
or  discoloration  of  them  would  suggest  too  tight  a  dressing.  In 
many  ctises  splmts  can  be  dispensed  with  to 
advantage  and  some  part  of  the  lx)dy  used  , 
to  serve  a  similar  but  better  purpose;  for' 
example,  the  humerus,  when  fracturetl,  may 
be  immobilized  against  the  chest,  or  the 
fragments  of  a  fractured  elbow  by  sharp 
flexion  of  the  joint  (Jones). 

I  have  already  stated  that  the  object  of 
inmiobilization  is  to  hokl  the  fragments  in 
correct  position.  This  is  frequently  impoe- 
sible,  even  when  reduction  can  be  donc% 
owing  to  the  continual  traction  of  large  mus- 
cles. It  is  espeesally  difficult  in  f raetnres  of 
the  femur  of  muscular  subjects.  Hence  ex- 
tension is  often  necessarily  contiimed  through 
a  part  or  the  whole  period  of  treatment.  It 
is  made  by  the  method  of  Buck,  or  by 
various  plans  which  combine  the  features  of 
immobilization  and  traction  in  the  same 
apparatus. 

If,  for  any  reason,  the  inunoVnlizing  ap- 
paratus becomes  too  lax  it  must  be  changetl 
and  refitted.  If  the  fracture  is  conipound 
the  usual  requirements  of  womid  dre-ssing 
will  determine  the  frecjuency  of  ehangc.  If 
plaster  casts  are  used  in  compomid  fraoinres 
a  window  may  be  cut  over  the  wound  to 
allow  dressing. 

The  treatment,  in  general,  of  compound 
fractures  is  that  of  wound  plus  fracture.     It 
is  perhaps  wiser  to  employ  the  open  method 
in  compound  fractures  if  seen  early,  as  no 
great  atlditional  risk  is  entailed  thereliy* 
The    time    required    for    immoYnliznttoa 
,    varies  not  only  with  the  fracture,  hut  nith 
the  age  of  the  patient.     Comjxnmd  fractures  unite  more  SNiowty 
than  simple;  fractures  in  the  yomig  unite  earlier  than  in  the  old; 
those  of  small  or  thin  bones  sooner  than  in  large  or  heavy"  bonf^ 
Two  weeks  is  about  the  mininium  limit  of  treatment,  and  ■^gKt 
to  ten  weeks  may  be  required. 


Fig.    79. — Vicious 
union  of  fraftureii  fe- 
inwr,  whcnvitiK  iK'th  de- 
fortuity      nnii      g^rent  - 
shurt(*Tiing. 
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False  TTnion  and  Vicious  Union.^In  case  msufficient  callus 
is  formed,  or  if  ossification  failii,  the  ends  of  the  fragments  may 
become  united  by  fibrous  tissue,  constituting  a  pseudarthrosis. 
Vicious  union  is  union  of  the  fragments  in  unnatural  position; 
this  often  produces  the  most  bizarre  deformities. 

Delayed  Onion  and  Ununited  Fracture.— The  term  '^delayed 
union'*  Is  employed  to  signify  that  union  hiivS  failed  to  occur  within 
the  usual  time  required  for  repair  of  the  given  fracture.  But 
union  is  not  impossible,  and  the  reparative  process  ha.s  not  finished 
its  work.     Ununited  fracture  is  employed  to  signify  that  the 


fig.  80. — Ummited  fracture  of  lower  fourth  of  right  liljia  und  fibula. 


healing  process,  after  doing  its  utmost  and  having  finished,  has 
fiiiled  to  produce  mdon. 

It  is  impos.sil>le  to  draw  a  distinct  line  )>etween  delay e<l  union 
and  ununited  fracture  except  by  convention.  Ordinarily  we  speak 
of  a  fracture  that  fails  to  unite  in  the  norma!  period  or  a  few  weeks 
longer  as  delaye<l  union;  if  several  months  have  elapsed,  it  is 
spoken  of  as  ununited  fracture.  Granulation  tissue  is  still  present 
in  delaye<l  union;  in  ununited  fracture  the  whole  ma^ss  of  new  tissue 
hjis  cicatrized,  or,  which  is  to  the  same  purpose,  ossified. 

The  causes  of  these  two  conditions — the  second  is  but  a  later 
ge  of  the  first — is  an  interference,  locally  or  constitutionally, 
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with  the  nutrition  of  the  otiseoiis  tissues  or  of  the  osteoblastic 
cells^  imperfect  coaptation,  ^^o  that  the  fraotured  ends  may  eac^h 
become  covered  with  an  osschju.s  callus,  but  the  two  are  found 
out  of  contact,  and,  therefore,  without  union,  or  last  the  inter- 
position of  some  tissue  or  foreign  Kul>stimce  between  the  ends  of 
the  fragments  that  eerv^es  to  separate  them.  The  causes  in  detail  1 
are :  improi>er  nourishment  of  the  body  prior  to  or  after  the  occur-  I 
renee  of  fracture;  thi^  may  be  due  to  disease  or  improper  diet;  j 
disease  of  the  fractured  bone;  this  chsease  may  come  up  as  a  con-  j 
sequence  of  the  fracture,  especially  if  compomid,  or  may  have  been 
present  heretofore.  Pathologic  fractures  are  notoriously'  likely 
not  to  heal  Pregnancy,  while  not  a  pathologic  conilition,  favors 
delayed  union  in  fractures  reeeivcfl  during  its  progress.  Inter- 
ference with  the  local  nutrition,  as  prorluced  by  the  too  tight  ap- 
plication of  dressings,  or  by  tlie  prolonged  apphcation  of  cold,  ia 
causative  of  these  conditions.  Imperfect  hmnoVjilization,  imperfect 
reduction,  am!  the  interposition  of  foreign  bodies  or  fragments  of 
tissue,  commonly  l)onep  periosteum,  muscle,  fat,  or  fascia,  are  by 
far  the  most  frecjuent  local  causes  of  delayed  union.  Infection 
invariably  delays  the  healing  process  and  may  result  in  failure  of 
union.  The  frequ(^ncy  of  dclaye<l  union  in  compound  fractures  is 
thus  explamed,  and  the  treatment  of  fractures  should  be  prolonged 
on  occasions  of  this  kind. 

Treatment  of  Delayed    Union  and    Ununited  Fracture. — ^The 
first  item  in  treatment  is  to  detennine  the  cause  of  the  failure  and 
correct  it.    A  thorough  investigation  will  rarely  fail  to  show  what 
the  cause  is,  but  frequently  it  Ls  impossible,  as  in  cases  of  pregnancy 
and  in  pathologic  fractures,  especially  if  due  to  metastases  from 
malignant   tumors,    to   remove   the   cause.     Certain   pathologic 
cases  are  manifestly  hopeless.     If  no  foreign  body  is  interposed 
hietween  the  fragments,  and  if  no  local  pathologic  process  aside  from 
the  traumatism  is  present,  the  diet  may  lie  corrected,  proper  ad- 
justments of  splints  may  be  made,  and  the  fragments  may  be 
incited  to  further  effort  by  vigorously  griiuling  or  manipulating 
the  fragments  against  each  other  wliile  the  patient  Ls  anesthetized- 1 
If  diet,  splints,  rest,  and  proper  reduction  fail,  especially  if  they  i 
fail  after  a  second  attempt,  further  tentative  treatment  should 
not  be  employed;  incise,  remove  the  cause,  adjust  accurately,  and 
hold  in  position  by  Lane*s  plates,  screws,  pegs,  wire,  bone»  or  cat^ 
gut.    This  should  be  the  plan  in  all  ununit-ed  fractures;  the  others 
mentioned  are  a  waste  of  time. 

Treatment  of  Fractures  by  the  Open  Method.— Of  recent  year^i, 
thanks  largely  to  the  work  of  Mr.  Arbuthnot  Lane,  of  London,  the 
treatment  of  fracture  by  the  open  plan  is  growing  rapidlv  in 
favor.     Personally,  I  believe  that  w^here  the  work  can  be  done 
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under  proper  environment  it  is  much  preferable  to  the  blooclleas 
plan  in  the  majority  of  serious  fractures ^  for  by  it  the  fracture  can 
be  reduced  under  ocular  inspection,  and  can  be  immovably  fixed 
in  reduction;  pain  due  to  subsecjucnt  movement  of  fragments  is 
eliminated,  deformity  and  shortening  do  not  occur,  and  the  time 


Fig.  81. — Fractured  bone  iramobilizcHl  by  Lane^a  plate. 

of  union  is  materially  shortened.  It  is  the  method  of  choice  in 
fractures  of  the  larger  bones,  and  can  be  done  easily  and  safely  by 
any  one  acquainted  T;\^th  his  anatomy  and  with  aseptic  methods. 
Infection  must  be  guardctl  against  absolutely.  The  material  era- 
ployed  to  unite  the  fragments  if  metallic,  as  Lane  recommends, 
should  be  proof  against  corrosion  in  the  tissues. 


CHAPTER   XXVI 
LUXATIONS    OR   DISLOCATIONS 

A  ixxATiox.  or  dislocatMHi,  is  the  displacement  of  one  or  more 
bones  of  an  articulation  fnnn  the  normal  relation  to  the  remftining 
bones  which  go  to  c<»istitute  the  articulation. 

Luxations  may  be  partial  <»r  complete.  In  the  former  the  dis- 
[rfaced  articular  surface  is  not  ccHnpletely  ranoved  from  its  fellow, 
in  the  latter  it  is. 

Classificatioii. — The  classification  of  luxations  is  as  foUo^w^- 
Simple  luxation  k  one  in  which  there  is  no  further  traumatism 
done  than  that  necessarj-  to  permit  the  dislocation.  Compaiu^^ 
dislocation  is  one  associated  with  a  wound  leading  to  the  joint  sur- 
face or  through  which  the  dislocated  bone  protrudes.  A-  cam- 
plicated  dislocation  is  one  associated  with  another  importAi^t 
lesion  in  the  same  region.  A  unilateral  dislocation  is  a  dislocattion 
of  a  median  bone  on  one  side;  a  bikUeral  dislocation  is  the  dislo" 
cation  of  a  meiiian  bone  on  both  sides. 

Cause. — The  production  of  luxations,  like  fractures,  is  largely 
traimiatic.  the  force  being  apphed  in  such  a  manner  as  to  c^i'Use 
a  desertion  of  one  articular  surface  by  another.  The  trauma'trisin 
may  be  solely  :m  extraneous  force,  solely  muscular  effort,  or  the 
two  combined.  There  are  certain  positions  of  the  elements  O^  * 
joint  and  ilirections  of  force  which  favor  the  production  of  ^}^ 
location,  owing  to  the  structure  of  the  joint.  Hence,  for  each  j  oi^* 
there  are  certiun  possible  dislocations,  some  of  which  are  n:».^^° 
more  frequent  than  others.  For  example,  dislocation  of  the  hi^^^ 
of  the  humerus  is  usually  forward,  \mder  the  outer  end  of  ^"^ 
clavicle. 

Besides  the  alK)ve  given  causes,  pathologic  processes  wJ^^^ 
render  the  ligamentous  or  muscular  support  of  a  joint  less  effic^^ 
favor  dislocation.  A  frequent  example  is  luxation  of  the  J^P" 
joint  from  insignificant  force  in  children  who  have  suffered  t^^^ 
tjphoid  fever.  Occasionally  dislocations  occur  in  the  unt^^^ 
fetus.    Their  causation  is  not  clear. 

In  simple  luxations  the  damage  done  is  comparatively  sli^5^ 
The  capsule  and  the  ligaments  are  more  or  less  lacerated,  but  ^** 
articular  surfaces  are  not  impaired.  While  dislocations  af^^^ 
bones,  the  real  damage  done  is  usually  to  the  soft  structures  o*^^' 

Diagnosis. — As   in   fractures    there   have  been  three  tL^^^ 
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diagnostic  sign^,  so  in  dislocations  there  are  tHree,  namely, 
aWnce  of  crepitus^   pretprnatural   immobility,  and  absence  of 
tendency  for  the  displacement  to   recur  after  rednction,  i.   e.^ 
alisence  of  spontaneous  tiisplaeement.     It  is  easy  to  understand 
that  the  difference  between  the  sjinptoms  of  dislocations  and  of 
fractures,  therefore,  depends  on  the  nature  of  the  lesion  and  on 
the  stnicturei^  alleeted  by  it.    In  addition  to  the  above  symptoms, 
^—  defomiity  is  almost  invariably  the  nile^  and  if  the  deformity  h  not 
^P  present  it  is  represented  by  the  assmnption  of  some  particular 
^  attitude  by  the  joint  affected,  and  the  maintenance  of  this  atti- 
tude in  spite  of  efforts,  either  actively  or  passively,  to  correct  it. 
To  determine  whether  deformity  is  present  in  a  joint  as  the  result 
of  traumatism,  it  is  wser  always  to  compare  it  \viih  the  corre- 
sponding  jomt  of  the  opposite  side.     In  many  eases  snch  com- 
panion i\ill  render  dia|2:nosis  certain  from  inspection  alone.    How- 
ever, it  is  oft4?n  neeessar>*  to  measure  the  parts  on  the  two  sides  of 
the  body^  by  which  means  we  are  enabled  to  <ietermine  whether 
the  injur>^  has  caused  lengthening  or  shortening.    The  preternat- 
ural immobiiity  pro<lucefl  in  dislocation  is  due  not  only  to  the  fact 
that  one  articular  surface  has  partially  or  completedy  deserted  its 
M\i}v,\  but  to  the  further  fact  that  the  moment  such  desertion 
°^f*iirs  the  range  of  movement  is  materially  limited  by  rigidity  of 
*ic  muscles  which  move  the  joint.     In  addition  to  the  above- 
^i^^ed  signs  of  tlisloeation  pain  is  a  constant  and  frequently  a 
^^^^'  miportant  sign.     As  in  fractures,  this  pain  is  inereasetl  by 
atteiiipte<:l  movements,  but  not  to  the  same  degree.    By  virtue  of 
k  «fee  fact  that  one  lx»ne  has  been  displaced  from  another,  a  certain 
*^ount  of  injury  is  necessarily  done  to  the  soft  parts,  consecjuentiy, 
f^^Uing  is  almost  invarialdy  present  in  dislocation,  and  occasionally 
'*  ^^  extreme.    It  usually  requires  several  hours  for  the  swelling  to 
''Paeh  its  maximmn,  an  important  fact  to  be  remembered  relative 
^p  the  time  best  suited  to  examination  and  reduction.    Discolora- 
J-^^n  of  the  skin  surrounding  the  joint  and  for  some  distance  below 
^^  ^J*equentl\^  is  obser\Td^  due  to  the  escape  of  blood  into  the  sul>- 
^^taneous  tissues. 

One  frequently  finrls  cases  of  ancient  luxation,  and  occasionally 

^recent  luxation,  which  has  been  mistakenly  diagnosed  all  other 

•^^^d^s  of  lesions  capable  of   affecting   the  joint.     They   are  di- 

^^osed  as  sjmovitis,  arthritis,  and  especially   as  rheumatism — 

J^^'^takes  w^hich,  if  the  histor>^  of  the  case  is  taken  into  considera- 

*^^   and  if  a  tliorough  examination  of  the  part  is  made^  should 

^<^Ut  far  less  frequently  than  they  do.     In  cases  where  there  is 

oubt  in  the  physician's  mind,  it  can  verj^  easily  be  disf>elled  by  a 

f^^isfactor>^  skiagraph,  which  embraces  not  only  the  joint  affected, 

^t  its  fellow  on  the  opposite  side. 
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The  mo&t  confusing  l^ion  from  which  luxations  h&ve  to  be  dia- 
tinguished  are  fractures  close  to  the  joint>  such  as  occur  in  the 
surgical  neck  of  the  humerus  and  in  the  neck  of  the  feniur,  ^>- 
iph>  seal  separation  is  also  ver>'  difficult  to  differentiate  frail 
dislocations. 

Prognosis. — The  results  of  proper  treatment  of  disiocatioiid  id, 
on  the  whole*  ver>^  satisfactory,  much  more  so,  in  fact,  than  the 
treatment  of  fractiires  by  the  ordinary  closed  methcxl.  Failure, 
however,  to  reduce  a  dislocation  within  a  reasonable  time  after  its 
occurrence  results  in  more  or  less  complete  loss  of  the  joint,  and 
may  prove  disastrous  to  the  patient  from  an  economic  stand* 
point ;  for  after  a  dislocation  has  occurred  the  joint  surfaces  may 
be  more  or  less  completely  destroyed  by  the  formation  of  new 
tissue  over  them,  and  the  normal  contour  of  the  joint  so  altered 
that  they  will  not  fit  each  other  even  when  reduction  is  made. 

Recurrent  Dislocations, — Certain  dislocations  are  capable  of 
recurring  reix^atediy,  once  they  have  Ijcen  produced,  e\en  though 
the  treatment  at  the  time  was  8atisfactor>\    This  is  due  to  the 
fact  that  the  structures  normally  holding  the  joints  in  positioi 
have  been  so  altered  by  the  first  injury  that  they  are  no  lon^J 
capable  of  maintaining  the  bonee  in  their  relative  position,  and  sc 
allow  dislocation  to  occur  as  a  result  of  slight  force  or  simply  o^ 
movements  of  the  joint  to  an  extreme  range.    The  joints  in  whicl 
recurrent  luxations  occur  most  frequently  are  the  shoulder-  an 
the  temporomaxillar>*  joints.      Wlien  they  do  occur  they 
always  of  the  same  t>7)e  as  the  original  dislocation. 

Treatment*— The  object  of  treatment  of  a  dislocation  is 
replace  the  bonei^  in  their  normal  position  with  as  little  additJoiM.  ■^=b/ 
damage  to  the  surrounding  structures  as  possible,  and  to  mainta^  ^  tt 
them  in  this  position  until  the  opening  in  the  capsule  throit  ^igc^ 
which  dislocation  occurred  and  the  ligaments  surrounding 
joint  ma}"  l>e  adequately  repaired.    The  rules  for  reduction  of  < 
locations  var>"  for  the  different  joints  affected,  and,  while  exteDsm<:^ai 
and  counterextension  may  be  nece88ar>%  the  chief  factor  in  reAxK^- 
tion  is  manipulation,  which  should  be  of  such  a  nature  as  to  pla*^^^ 
the  bones  constituting  the  joint  in  the  relative  position  occupi^*'*^ 
by  them  at  the  time  the  dislocation  occurred,  and  then  to  mo^^^ 
them  in  a  direction  opposite  to  that  taken  by  them  during  ^^^^ 
displacement  (Bigelow).     Placing  them  in  the  position  occup*?"*^ 
at  the  time  of  dislocation  relaxes  the  capsule  and  brings  tb^^ 
articular  surface  opposite  the  rent  through  which  it   escApeci- 
The  movement  of  the  bones  in  the  direction  opposite  thai  t>» 
escape  causes  the  dislocated  one  to  retxim  through  the  oqieule  W^ 
its  normal  p>osition.    Usually  one  may  determine  that  a  disloca-' 
tion  has  been  reduced  by  feeling  a  distinct  knock  of  the  bone  »  ' 
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slips  back  into  place,  and  may  satisfy  one's  self  that  reduction  is 
accomplished  by  manipulation  of  the  joint  through  its  normal 
range  of  movement.  Of  course,  the  deformity  disappears  when 
reduction  is  accomplished,  except  such  as  results  from  swelling. 

After  reducing  a  dislocation  the  joint  is  to  be  restricted  in 
motion  and  limited  in  use  for  a  period  of  two  to  three  weeks, 
and,  if  it  is  unnecessary  to  immobilize  it,  the  patient  should  be 
cautioned  against  extreme  ranges  of  movement  for  the  same 
time. 

Recurrent  dislocations  may  be  corrected  by  incision  into  the 
joint  and  correction  of  the  lesion  permitting  it;  ancient  disloca- 
tions also  frequently  require  to  be  corrected  by  opening  the 
joint. 


CHAPTER    XXVIl 
THROMBOSIS  AND  EMBOLISM 


THROMBOSIS 

Definition.— Tho  tenii  *^ thrombosis''  is  used  to  signify  coa 
tion  of  blood  withiii  the  vessels  during  hfe.  It  is  a  ver>'  common 
pathologic  process,  and,  produced  as  it  is  by  pathologic  condi- 
tions, by  surgical  procedures,  and  as  a  result  of  physiologic  ihs- 
turl>ance  of  the  circulatiou  or  chemical  alterations  of  the  blood, 
it  is  a  condition  that  concerns  the  surgeon  ver>'  nearly. 

Composition.— A  thrombus  may  be  made  up  of  all  the  solid 
elements  of  t  he  blood,  due  to  coagulation  and  escape  of  the  serum, 
or  it  may  be  made  up  of  only  a  part  of  these  elements,  mimely,  tl 
blood- platelets,  white  blood-cells,  and  fibrin,  any  one  of  whicl 
may  predominate.  The  former  proihice^  primarily  a  red  throrabu 
and  occurs  when  the  bl<x>d  is  stagnant,  and  the  latter  a  whites 
thrombus,  which  is  the  type  produced  while  the  blood  is  8till| 
circulating. 

Causes.— The  causes  of  thrombosis  are  ver>^  diversified,  bul 
fundamentally  produce  the  condition  as  a  consefjnenre  of  certain] 
changes  common  to  them  all    P^irst,  obstruction  (jf  the  lumen  of  a  | 
vessel,  l>e  it  vein  or  artery,  will  cause  the  appearance  of  a  throrn- 1 
bus;  it  may  extend  from  the  site  of  obstruction  to  the  Imnen  of  the  | 
nearest  br^inch  leatling  from  or  into  it,  but  in  ligation  of  arteries 
is  often  found  to  appear  only  at  the  hgated  point,  if  at  alb    Such 
thrombi  are  produced  by  ligation  of  blood-vessels  in  surgical  work. 
Second,  increase  in  the  size  of  the  I jlood- vessel,  such  as  happ<*n^ 
in  varicose  veins,  favors  production  of  thrombi.    Third,  infectious* 
processes  and  traumatism,  which  interfere  with  the  structure  or  j 
the  function  of  the  intima,  prmluces  them.     Fourth,  they  afftj 
favoreil  by  a  circulation  such  as  is  found  in  ver>^  weakened!  in<li- 
viduaLs  or  in  patients  whose  heart  action  is  inadequate,    Fiftii, 
by  general  conditions,  such  as  marasmus,  chlorosis,  hydrwnk 
Thrombosis  cannot  occur  unless   there  is  sonae  change  in  the , 
blood  itself  or  in  the  lining  membnme  of  the  vessel.     Allothd 
factors  are  predisposing.    The  surgical  conditions  in  whirl; 
are  most  likely  to  appear  are  traumatism,  whether  op^  • 
accidental,  especially  if  it  affects  the  blood-vesseb  themselvc 
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mfections,  varices,  and  operations,  particularly  in  the  pehds  or 
lower  abdomen,  in  patients  whose  vitality  is  much  impaired* 
They  are  found  particularly  as  a  result  of  infection  in  regions  well 
supplied  ^ith  venous  plexuses  or  in  sinuses,  such  as  the  uterine 
and  intracraniaL  If  a  tlirombus  forms  in  the  lumen  of  a  vessel 
through  which  the  blood  is  still  circulating  it  may  be  of  the  gray 
or  white  variety  and  arranged  in  concentric  layers.  Sometimes 
these  layers  are  altemat^^ly  red  and  white. 

Symptoms. — ^^Since  thrombi  may  fonn  in  any  vessel,  whatever 
its  size  and  importance,  or  lack  of  importance,  it  is  eai*y  to  see 
that  the  symptomatolog>'  attendant  upon  thromliosis  varies  all 
the  way  from  the  most  insignificant  disturbances  to  the  most 
\iolent.  When  thrombi  occur  in  small  imimportaiit  vessels,  no 
symptoms  or  signs  appear;  the  same  is  true  when  they  appear  in 
larger  vessels,  provided  there  is  an  adequate  collateral  circulation. 
If  thrombosis  occurs  in  a  tenninal  vessel,  or  in  one  which  luis  no 
adequate  collateral  circulation,  the  most  threful  immediate  and 
temote  results  may  follow.  But  the  sjinptoms  even  here  are 
determined,  not  so  mucli  by  the  fact  that  a  blood-vessel  lias  been 
occluded,  but  because  the  circulation  is  shut  off  from  an  important 
structure  or  region.  The  particular  region  affected,  too,  gives 
color  to  the  symptomatology;  for  example,  thrombosis  in  the 
cerebral  or  diu"a!  vessels  produces  one  group  of  sjmptoms,  throm- 
bosis of  the  mesenteric  vessels  another  group,  and  they  are  de- 
termined by  the  fact  that,  in  the  first  instance,  brain  tissue  is 
disturbed,  and,  in  the  second,  the  alimentar>^  tract.  Thrombosis 
of  an  arter>^  furnishing  the  main  blood-supply  to  an  extremity 
produces  pain  and  pallor  in  the  region  whose  blood-supply  is  cut 
off.  If,  however,  the  thrombosis  occurs  in  a  vein,  swelUng  and 
cj^anosis  of  the  extremity  are  produced,  gi\dng  us  one  t>pe  of 
phlegmasia  alba  dolens,  or  milk-leg,  a  condition  formerly  seen 
quite  frequently  as  a  eonse<:|uence  of  unclean  obstetric  work. 
Whether  the  vein  or  arter}^  of  the  extremity  be  obstnictedr  gan- 
grene  may  result,  as  has  l>een  explained  in  the  chapter  devoted  to 
that  subject.  In  either  instance  the  temiierature  of  the  part  is 
materially  reduced. 

W^hen  thrombosis  occurs  in  superficial  veins  or  in  the  veins  of 
extremities  the  veins  may  be  felt  as  a  hard  cord,  and  are,  in  all 
probability,  tender.  If  it  is  due  to  an  infectious  process  signs 
of  thrombophlebitis  are  present.  In  the  hemorrhoidal  plexus 
thromboses  are  quite  a  common  occurrence,  and  may  be  founti 
in  patients  who  have  hafl  no  hemorrhoids,  Imt  are  more  frequently 
found  in  patients  who  have  a  hist<:ir>^  of  this  condition,  and  are 
known  as  thrombotic  hemorrhoids.  Thrombotic  hemorrhoitls 
are  capable  of  producing  the  most  excruciating  pain  and  are  fre- 
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quently  very  tendefi  being  felt  as  firm,  roundish  tumors,  situat 
either  in  the  external  or  the  internal  hemorrhoidal  plexus. 

Though  thrombosis  may  occur  in  any  artery,  vein,  or  even  the 
capillaries  of  the  circulation,  and  i^ithin  the  ca\4ty  of  the  he^ 
there  are  certain  sites  which  afford  the  greatest  number  of 
stances.  These  sites  are  the  veins  of  the  lower  extremity,  es 
cially  the  long  saphenous  and  its  radicles,  which  are  frequent 
affected  by  the  favorinp:  condition  of  varicosis — the  upper 
tremity  ii^  rarely  affected — the  rectum,  the  pelvic  veins  of  worn* 
the  uterine  sinuses,  which  arc  most  frequently  involved  in  co] 
tion  T^^th  abortions  or  child-birth,  especially  if  infection  of 
parturient  canal  has  occurred,  the  cerebral  I'cssels,  and  the  di 
sinuses.  Occasionally  the  mesenteric  arterj--  or  vein,  usually 
supiTior,  is  tlirombosed,  \Wth  resultant  pains,  distention, 
gangrene  of  the  intc-stinf^s,  attended  with  symptoms  of  a  violent 
intra-abdominal  tlisturbance  and  frequently  with  bloody  dis- 
charge in  the  stools. 

There  are  no  constitutional  s>Tnptoms  attendant  upon  throm- 
bosis, except  such  as  depend  upon  the  causative  or  resultant  con< 
tion,  as  has  already  l>een  shown.    If  infection  be  the  cause,  coi 
si>onding  genera!  sj^mptoms  of  infection  may  be  present.    In  th< 
ca.sed  where  tlirombi  appear  in  vessels  necessar\^  to  the  maini 
ance  of  life  sudden  death  may  occur.    Thus,  a  ball  thrombus  m 
devclox)  in  the  heart  tmd  suddenly  block  the  auriculoventrieuli 
opening,  and  thrombi  in  the  dura!  sinuses  and  the  vesseb  of 
brain  may  produce  instantaneous  death  or  paralysis. 

Diagnosis*^Many   thrombi   appear  and   disappear  with 
gj^nptoms  or  signs  to  give  evidence  of  their  existence.    Sucb  are 
continually  attendant  upon   acute  infltmimator\^  processes, 
scesses,  and   traumatism.     Often   the  s>Tnpt^jmatolog>^  may 
obscure,  but,  if  tidten  in  cormection  i^ith  the  presence  of  caus 
likely  to  produce  thrombosis,  may  lead  to  a  suspicion  of  the  trui 
nature  of  the  lesion,  particularly  when  the  symptoms  are  referable 
to  a  region  frcfjuently  affected  by  this  condition. 

Course  of  Thrombosis, — Manifestly,  those  thrombi  which  ar'^ 
produced  by  infection  such  as  appear  in  thrombophlebilid  m<l 
thrombo-arteritis  are,  other  things  being  ecjuab  most  da 
This  is  true  not  only  because  the  infection  in  im<l  of  itself 
able  of  causing  an  indefinite  extension  of  the  clot,  but 
they  contain  bacteria  which  may  at  any  time  reach  the 
circulation  and  produce  pyemia. 

Either  infected  or  simple  aseptic  thrombi  may  originate  iB 
small  vessel  of  no  importance,  and,  under  favorable  circumstanc' 
gradually  or  rapidly  extend  into  the  lumen  of  the  most  iniportanf 
channels  of  circulation.     So  a  thrombus  mav  extend  from  th*' 
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limit  of  the  vena  cava  to  the  small  radicles  in  the  foot  as 

ow  continuous  clot,  and  thus  interfere  \dth  the  total  return  of 
,  blood  from  the  lower  half  of  the  body. 

One  of  the  dangerous  accidents  resulting  from  thrombosis  is 
liberation  of  a  portion  of  the  clot  in  the  fomi  of  an  embolus,  which, 
hy  its  lodgment  in  an  important  vessel,  may  produce  wudden 
'  di-'jith  or  alarming  s>Tn]>tnnis,  This  accident  is  favored  by  active 
or  passive  motion  or  by  massage  or  manipulation  of  the  part  in 
which  the  thrombus  forms;  it  is  favored,  too,  by  allowing  the 
puiwnt  to  get  out  of  l>ed  and  resume  his  active  fluties  too  early 
Jift IT  opera t ion t  espiH'ially  if  the  operation  is  done  in  the  lower  part 
of  the  abdomen  or  in  the  |K4vis.  Even  the  most  insignificant 
iiitra-abdominal  luid  pelvic  operation,  such  as  interval  api^en- 
*lectomy  or  shortening  of  the  romid  ligaments »  has  f:>een  known 
fo  result  fatally  from  this  source.  The  practical  conclusion  to  be 
^^I'^awn  from  this  is  that  patients  should  not  be  allowetl  to  get  u]) 
I  ^it)m  such  an  operation  short  of  ten  days,  except  when  the  demanils 
for  such  a  course  outweigh  the  chance  of  danger  from  this  source. 
[  *  hromt>i  do  not  become  fixeil  until  ten  days  after  their  fonnatioi\, 
Up^d,  therefore,  if  the  patient  is  allow erl  to  exercise  too  earl}-  it  will 
^S&  an  easy  matter  to  (iislodge  the  thrombi  and  produce  blockage 
either  of  the  right  heart  or  of  the  pulmonarj'  artery.  Many  sudden 
l^^a,ths  from  this  source  are  recorded  in  the  hospitals  where  post- 
^*^ortems  are  habitually  helil.  These  thrombi  frequently  form  in 
ttie-  vesvscls  of  the  side  opposite  the  operation. 

Soon  after  their  formation  within  a  blood-vessel  thrombi  may 
_  to  organize  by  the  outgro%\ih  of  new  blood-vessels  and 
*t>i-oblasts  from  the  lining  cells  of  the  vessels,  following  the  same 
F^'^ps  taken  by  the  healing  process  under  normal  conditions.  If 
F*^^  clot  is  red  the  hemoglobin  gradually  disappears  from  it  and  it 
p^*^omcs  a  whitish  color^  yellow,  or  grajnsh;  finally,  the  whole 
r^^^r-ombus  is  converted  into  cicatricial  tissue  and  the  lumen  of  the 
^^"5i$sel  obliterated,  so  that,  insteafl  of  the  normal  vessel,  only  a 
^t>xous  cord  is  left  a.s  its  representative.  Occasionally  after  a 
f***«^cess  of  this  kintl  recanalis^ation  of  the  vessel  occurs,  which 
^J^lows  it  to  carry  a  part  of  its  nonnal  quantity  of  blood,  although 
^J%^  lumen  is  permanenth'  somewhat  constricted. 

Calcification  may  take  ]>lace  in  thrombi  and  vein-stones,  or 

^Ixleboliths,  be  produced.    These  are  seen  rather  frequently  in  the 

^■c?^l\ic  veins  and  in  varicosis  of  the  lower  extremity.    In  the  former 

^"tiiaation  they  occasionally  appear  in  skiagraphs,  and  lead  to  the 

p^staken  diagnosis  of  ureteral  calculi  lodgfHl  in  this  position. 

Disintegration  of  thrombi  may  occur  iis  the  result  of  fatty  de- 
fc^xieration  or  from  the  peptonizing  action  of  Itacteria,  and  lead  to 
-^^  escape  of  the  w^hole  mass  or  a  considerable  part  of  it  into  the 


402 


PRINCIPLES   OF  SURGERY 


iOUS 

4 


general  circulation  and   lodgment  of    the  particles    in  various 
parts  of  the  Ijody,  and  these  emboli,  if  they  are  septic,  estahl 
pyemia. 

Prognosis. — Preseiice  of  simple  thrombi  in  the  smaller  unira- 
portant  arteries  is  of  little  coiLSiHqiience,  but  the  presence  of  a 
thrombus  in  a  vein  carries  with  it  necessarily  always  more  or  leas 
risk  to  life  or  limb,  and  this  danger  increases  with  the  size  and 
unportance  of  the  vessel,  and  is  at  its  worst  when  the  cause  is  om 
of  the  pyogenic  bacteria. 

Treatment. — Prevention  of  thrombi  should  be  accepted  by 
surgeon  and  the  physician  as  a  most  imperative  duty.    In  all  ci 
the  utmost  care  should  be  used  in  manipulating  the  tissues  so 
to  prevent  damage  to  the  liiiing  of  the  blood-vessels,  especial 
in  the  dangerous  regions.    When  it  is  possible  the  patient's  geuei 
condition  should  be  broughtj  by  pre-operative  treatment,  as  neai 
to  normal  as  possible,  so  that  operation  may  be  undertaken  uni 
the  most  favoral^le  circumstimces.     Where  this  cannot  be  di« 
prior  to  oi>eration,  all  patit^nts  whose  condition  favors  the  appe; 
anee  of  thrombosis  should  be  treated  in  such  manner  as  to  m 
tain  their  circulation  as  nearly  normal  as  poasible.     It  is  super- 
fluous to  say  that  in  all  cases  the  utmost  care  should  be  used  W 
prevent  infection. 

When  thrombi    have   developed,  the  greatest  care  must. 
exercised  not  to  allow  anjlhing  to  be  done  that  could  displ 
the  thrombus  as  a  whole  or  in  parts,  to  maintain  the  circuit ti< 
of  the  part  as  perfectly  as  possil>k%  and  to  support  the  life  of  th 
part  by  elevation    and    the   application  of  arti6cial   heat  mil 
adequate  collateral  circulation  can  be  estal>lished.     Absolute 
in  l>efl  must  be  enforced  upon  these  patients,  tmd  thej-  should  liav 
an  attendant  to  change  their  jMsition,  so  as  to  avoid  all  physii 
effort. 

If  a  thrombus  is  septic,  or  if  it  continues  to  spread,  the  vc*eel 
containing  it  should  be  ligated  above  and  below  the  clot,  and  afl 
incision  matie  into  the  lumen  of  the  vessel  between  these  hgatun>. 
the  clot  cleaned  out,  and  drainage  instituted.  Complete  hy?tfr- 
ectomy  may  be  necessarj'  in  septic  thrombosis  of  the  uterine 
arteries,  and  has,  in  fact,  been  recommended  and  practised  l»y 
Trendelenlnirg  in  these  cases  to  prevent  general  sepsis.  If  in  ^ 
given  case  of  thrombosLs  it  is  onpossilile  to  ligatc!  the  v^ssifi  ^ 
each  side  of  the  clot,  as  frequentl}^  happens  in  thrombophlriMti* 
of  the  dural  sinuses,  it  is  necessant'  to  open  the  vessel,  clean  ou* 
the  infected  clot,  and  control  hemorrhage  by  tamponade. 

The  general  nutrition  of  the  patient  must  be  carefully  tooN 
to,  and  an  effort  made  by  fee<Iing,  stimulation^  ami  tonics  tol>ri^ 
both  the  blood  and  the  circulation  to  tlieir  normal  standing- 
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An  embolus  is  a  foreign  siil)staii€t^ — i?olicl^  liqukl,  or  gaseous — 
which  is  L-airieci  in  the  blood  and  lo<iges,  prmiucing  a  more  or  le^s 
complete  occlusion  of  the  vessel  at  the  ]X)int  of  lodgment. 

Emboli,  of  course,  cannot  form  from  substances  which  dis- 
solve in  the  l>lood  imine<liately  on  gaining  access  to  the  vessels. 
They  must,  therefore,  l>e  at  the  tinie  imdissolved  in  the  blood. 
They  are  derived  from  two  sources,  namely^  from  within  the 
blood-vessels,  which  are  called  endogenous,  or  from  without  the 
blood-vessels,  which  are  called  exogenous,  emboli.  Either  of  these 
two  typen  may  be  blmid  or  active.  By  a  bkiud  (embolus  is  meant 
one  which  is  incapable  of  doing  hann  to  the  tissues  or  the  body 
aside  from  it^  mechanical  action.  It  is  sterile  or  aseptic  and,  at 
the  same  tirae^  made  up  of  non-\atal  tissue.  Active  emboh,  on  the 
other  hand,  are  capable  of  causing  harm  aside  from  their  mechan- 
ical action  of  blocking  blood-vessels.  They  are  either  made  up  of 
li^dng  tissue  or  pathologic  cells,  of  bacteria  or  of  parasites  which 
have  gained  access  to  the  circulation.  After  kxlging  in  the  vessels 
these  active  emboh  produce  an  infection  at  the  point  of  lodgment, 
a  metastatic  timior  or  other  lesion. 

Sources  of   Emboli. — B3'  fjir  the  great  majority  of   emboli 
originate  from  ^\ithin  the  vessels  themselves,  and  of  these  prob- 
ably the  greatest  number  are  derivc^d  from  thromlii  that  have  been 
formed  in  the  veins  or  arteries  anri  have  l)een  displaced  by  one 
means  or   another  and   admitte<i    into   the   general   inrculation. 
Arteriosclerosis  is  another  favorite  eontlition  for  the  development 
of  emboli,  not  only  because  thrombi  are  likely  to  form  in  arterio- 
sclerotic  vessels,  but  for  the  further  reason  that  the  pathologic 
changes  consequent  upon  arteriosclerosis  ma>'  lilierate  solid  par- 
ticles which  lodge  and  protluce  embolism.    Endocarditis,  especially 
of  the  chronic  t^pe,  is  another  favorite  antecedent  of  cmholi.sm. 
The  emboli  coming  from  the  valves  particularly,  after  the  same 
fashion  as  arteriosclerotic  emljoli,  are  formed  in  that  condition* 
Malignant  tumors  are  notorious  for  their  production  of  met;i.s- 
tases  remote  from  their  primarj'  focus,  and  it  may  Im?  accepted  that 
luost  of  these  remote  metiistases  develop  as  a  consequence  of  small 
particles  of  tumors  which  have  infiltrate*!  the  vessels,  being  liber- 
ated from  the  primary  growth  antl  distributee!  through  the  cir- 
culation.   It  must  not  be  imderstood,  however,  that  emboli  from 
Malignant  tumors  invarial>ly  produce  metastases,  for  an  embolus 
^f»"om  this  source  is  capaJile  of  priKlucing  the  stune  dire  results  as 
Jn-  other  tj^^e  of  embolus.     The  fat  of  the  patient's  botiy  fre- 
^^cntly  causes  embolism^  especially  in  connection  with  fractures, 
articularly  of  the  shafts  of  the  long  bones^  the  source  of  these 
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einboli  being  chiefly  the  bone-marrow.    Fat  emboli  are  occasionally 
observ'OLl  from  legions  wbich  do  not  affect  the  bone,  as  in  amputa- 
tions of  the  breast  or  other  operative  procecinres.    Emboli  are  fre- 
quently derived  from  suppurative  and  inflanmiator>"  processes  and 
from  infected  womids,  being  due  to  the  dislodgment  of  thrombi 
or  to  the  escape  of  a  part  of  the  contents  of  a  suppurative  or  other 
pathologic  process  into  the  circulation.     Rarely  bacteria  alone 
are  clumped  together  into  such  masses  as  are  capable  of  lodging 
in   the  smaller  capillaries  and   producing  distinct  emboli-     Air 
emboli  J  while  not  a  common  type,  are  certainly  a  danger,  par- 
ticularly in  operations  or  wounds  that  affect  the  region  of  the  neck 
or  the  sinuses  of  the  dura  and  in  cases  where  hj^xxlermoclysis 
or  other  intravenous  mtKlication  is  carelcj^siy  done.     They  have 
been  kno\\^  to  occur  as  a  conseciuence  of  failure  on  the  part  of 
an  attendant  to  remove  all  air  from  the  hj^jodermic  s^Tinge  prior 
to  making  an  injection.     Chemical  substances  insoluble  in  the 
blood,  w^hich  are  injected  hjpodermically  or  snhcutaneously,  such 
as  oils  and  emulsions,  of  which  the  most  frequently  used  are  the 
preparations  of  mercur>^  emplo>'ed  in  the  treatment  of  s^-philis,  if 
injecteii  into  a  vein,  may  cause  embolism.    Injections  of  paraSin 
for    cosmetic  purposes  occasionally  give    rise    to    paraffin   em- 
bolism. 

The  Pathologic  Consequences  of  Embolism. — Necessarily  the 
immediate  result  of  embolism  is  an  interruption  of  the  circulation 
through  the  vessel  in  whir !i  the  embolus  is  lodged.    This  shut*  off 
the  circnlation  from  the  re|»:ion  beyond,   the  beha'vior  of  wliieb 
depends  largely  on  ilw  amount  of  collateral  circulation  presenter 
possible,   as   has  already  been  iliscussetl  under  Thrombosis.    If 
the  circulation  is  cut  off  completely  from  an  extremity,  gangnme 
will  result.    If  it  is  cut  off  from  a  certain  portion  of  tissue,  m  M^ 
pens  io  the  hmgs,  brain,  liver,  kidney,  spleen,  intestines,  an  inf:ird 
may  result,  imd  be  either  of  the  red  or  the  white  variety,  def^end- 
ent  np(m  the  individual  case.      Degeneration  (fatty)  of  the  area 
whtjse  liloo<l-supply  is  shut  off  may  occur,  and  m  this  inMance,  ^ 
well  as  in  the  case  of  infarction,  new  tissue  formation  may  iny 
]>la(:e  from  surrounding  healthy  structures  and  replace  the  d«*\itdl* 
ized  area  by  connective  tissue,  which,  when  it  is  fonned,  app<*iw^ 
of  a  size  many  times  smaller  than  the  original  lesion.    At  the  ^itf 
of  lodgment  of  the  embolus  the  circ^ulation  is  checked  or  stopp<*<l 
in  the  vess€*ls  affected,  and,  of  course,  thrombosis  develops  at  th^ 
site  of  lotigment  of  the  embolus.    So  tme  is  this,  that  aftcraft"*? 
days  it  is  freciuently  impossible,  or  at  leiist  difficult,  to  say  whethd 
the  original  condition  was  embolism  or  thrombosis,  owing  to  itH* 
fact  that  the  enilK>lus  is  imbeddeii  in  the  thrombus  or  has  entinel}' 
Lhsappeared  from  the  point  of  lodgment.      The  previous  state- 
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ments  are  true  for  all  forms  of  emV>oli,  and  they  represent  the 
whole  troth,  so  far  as  bland  or  aseptic  emboli  are  eoncerued.  If 
the  embolus  is  active,  however,  certain  changes  may  develop  in 
addition  to  the  above,  dependent  upon  the  nature  of  the  embolus 
and  upon  the  favorabk^ne^^a  of  the  istrueture  in  which  it  lodges  for 
its  further  groiAlh  and  action.  Doubtless,  miiny  small  emboli 
made  up  of  bacteria  or  tumor  cells  lodge  in  the  vessels  of  the 
body  and  are  de.stroyed  without  producing  any  discoverable 
lesion.  If  they  lodge,  however,  at  a  point  already  weakene<l  by  a 
pathologic  or  truumntic  process,  they  may  develop  and  cause  a 
much  more  serious  condition  than  the  primar>^  one  from  which 
they  arose.  As  :^ui  illustration  of  this  statement  take  the  de- 
velopment of  tuberculous  prwesses»  most  of  which  are  doubtless 
of  secondar>',  hematogenous  origm,  in  a  bone  or  other  tissue  pre- 
viously retlucefl  in  vitality.  80,  too,  emboli  from  niahgnant  tumors 
doubUesa  frequently  lodge,  lose  their  vitality,  and  are  aijsorbed 
without  the  production  of  metastases.  This  doubtless  explainjs 
the  peculiar  chstriliution  of  such  metastases  in  certain  cases  of 
malignancy.  As  in  cases  of  septic  emboli^  so»  too,  those  originating 
from  malignant  tumors  may  produce  a  condition  of  much  graver 
sjTnptomatic  and  prognostic  importance  to  the  patient  than  the 
primary'  lesion,  often  even  when  the  primary  lesiqn  itself  was  not 
known  to  exist. 

Points  of  Lodgment. — It  may  he  taken  as  a  broad  statement 
that  emboh  lodge  at  some  points  beyond  their  entrance  into  the 
vessels  and  are  carrieil  to  those  points  by,  and  in  the  direction  of, 
the  circulating  blood.  Occasionally  they  may  he  carried  for  a  part 
of  their  course  l>y  the  Ijanph-streiim,  but  even  thus  they  are  de- 
posited in  the  general  circulation  unless  interrupted  by  a  IjTnph* 
node  or  by  lotlgnient  in  a  lymph-vessel  producing  Ipnphatic 
embolism.  Rarely^  however^  retrograde  emboli  are  observed, 
in  which  the  eml>olus  travels  against  the  current  of  the  l>iooi!  and 
lodges  at  a  point  in  the  vein  further  removetl  from  the  heart  than 
the  point  of  origin.  By  virtue  of  the  stnicture  of  the  circulatory 
apparatus  one  would  naturally  conclude  that  emlxjli  orighiating 
from  the  vcnns  would  necessarily  loclge  either  in  the  {jortal  dis- 
tribution of  the  liver  or  in  the  capillaries  of  the  lung.  There  are 
a  few  exceptions  to  ihm  rule,  antl  they  pass  under  the  name  of 
paradoxic  or  crossed  emboli,  wliich,  though  unmistakably  form- 
ing in  the  veins,  are  hxlged  in  the  capillaries  from  the  arterial  side 
and  are  of  such  size  a;^  to  render  their  passage  through  the  pul- 
monary capillaries  impossible.  They  pass  from  the  right  auricle 
through  the  foramen  ovale  into  the  left  aiu^icle,  thence  into  the 
arterial  circulation.  The  possibility  of  this  occurrence  is  all  the 
more  impressed  when  one  considers  that  this  foramen  is  imper- 
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fectly  closed  in  fully  80  per  cent,  of  cases,  Elmbolj  which  originate 
in  an  artery-  or  which  are  deposited  in  an  arten^  loclge  either  in 
the  branches  of  the  vessel  or  at  u  point  of  bifurcation.  Those 
arising  in  the  veins  lodge  in  the  first  group  of  capillaries  too  small 
to  let  them  ptiss,  namely,  either  in  the  liver  or  in  the  puhnonar>' 
artery  or  sometimes  in  the  right  heart,  if  they  are  veT>^  large. 
Small  infeeted  emboli  tend  to  lodge  at  point-s  where  the  eircula- 
tion  is  slowest  or  whert^  the  resistance  of  the  tissue  is  mast  re- 
duced, except,  of  course,  when  they  reach  vessels  through  which 
they  cannot  pass.  Owing  to  gra\itation  influencing  certain  emboli 
there  seems  to  l)e  a  tendency  for  them  to  enter  the  lower  branches 
of  a  vessel  rather  than  tlie  liigher  ones,  according  U*  the  position 
occupied  by  tlie  patient  at  ttie  time.  The  vessels  most  frecpiently 
affect etl  liy  eml>oli^  in  their  order,  are:  pulm(mar>%  renal,  splenic, 
cerebralj  iliac;  and,  while  others  are  affected  far  less  frefjuen 
there  is  prol)al)ly  no  vessel  in  the  body  secure  against  the 
sibihty  of  emi>olisin.  The  condition  of  the  arter>'  may  serve  to  de- 
termine the  particylar  point  at  which  the  embolus  lodges. 

Symptoms  of  Embolism.— The  symptoms  of  eml>olism,  like 
those  of    thrombosis,   are  very  variable,  an<l  they  var>'  for  the 
same  reastin  already  mentioned  yn<ler  that  heachng.     If  an  em- 
bolus lodges  in  a  large  arter\^  of  an  extremity  pain  is  almost 
variably  felt..    It  is  sudden  and  severe,  and  frequently  is  d< 
scHIk^  by  the  patient  as  producing  the  sensation  of  a  blow,    hi 
th(^  intenial  vessels  pain  may  or  may  not  attend  upon  the  iotig- 
mcot  of  emboli,  an<l»  when  the  vessel  afTecte*!  is  a  small  an<l  uiiini- 
portant  one,  will   ]>rol»al)ly   protluee  either  no  sj^mptoms  what* 
ever,  or  sjinptoms  of  such  an  oljscure  nature  thai  diagnosis  h 
impossible.    If  an  emljolus  lodges  in  an  important  internal  ve.^1 
it  may  produce  sudden  death,  as  it   frequently  does,  or,  Ui\\wii 
thisj   severe   and   permanent   enpj>ling   of   the   structures  whi^'i 
receive  their  blootl-supply  through  the  l)locked  vessel.    If  an  em- 
bolus lodges  in  an  imfvortant  structure,  but  cut^s  off  the  blocxl- 
supply  from  only  a  small  portion  of  it,  or  if  it  lodges  in  the  braiji? 
in  what  are  known  as  the  ''silent  areas,-*  no  e\idence  of  s\ich  an 
occurrence  is  likely  to  be  present.    The  temperature  in  cascsof  ein- 
Ijolism  may  remain  nomitd,  or  even  in  the  bland  variety  may  \^' 
raised  somewhat  above  normal,  while  in  the  septic  types  there  will 
appear  such  symptoms  in  a  f*'W  hours  or  a  few  days  as  one  oiigbl 
expect  from  an  extension  of  an  infectious  process. 

In  siu^gical  work  there  are  certain  special  forms  of  emboli  which 
concern  us  particularly.  They  are:  thrombotic  emboli,  emboli  i^ 
rivtHl  from  tumors,  l>acteria  from  foci  of  infection,  fat  and  marro*^ 
emboli,  meihcinal  emboh,  especially  oils,  mercur>%  and  paniffi^ 
It  is  necessary  to  call  especial  attention  to  certain  features  WS*- 
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[lecteci  vnih  each  of  thc^e  types  of  embolisni,  with  a  view  particu- 
jly  to  their  prevention. 

In  all  eases  of  tliromV)0?^is  where  the  throni}>us  is  of  such  an 
extent  as  to  dei>er\'e  tlie  name  it  i.s  neeessaiy  to  follow  out  the 
nilf^  already  laid  do\\Ti  under  the  subject  of  throniliosis,  with  a 
\iew  to  preventing  enil)oli.siii.  It  may  be  wdst*  to  repeat  that  ex- 
eni.se,  however  slight,  on  the  part  of  the  patient »  maniiiulation, 
mi  massage  are  a}jsi>l\itely  contra-imlicateti,  and  that  the  patit^nt 
should  by  no  means  he  allowed  to  arise  from  his  Ijetl  until  a  suffi- 
cient time  hiis  elapse<t  to  pt^nnit  fixation  of  the  thrombus  in  mtu, 
Et?p<x-ial  effort  slionlii  hv  made  to  [jrevent  uifection. 

In  all  eii^es  where  malificMant  tumors  are  known  to  be  present, 
lind  in  all  timiors  suspecteil  of  nxalij^naney,  it  sfiould  be  the  aim  of 
the  physician  to  have  the  iunn>r  removed  at  as  early  a  date  as 
pfissible,  so  that  no  emboli  may  escape  from  the  tumor  and  lodge 
at  remote  points,  thus  rendering  the  prognosis  hopeless.     In  con- 
ducting their  examination  ijhysieians  often  make  mnlue  and  un- 
n^essar}'  pressure  ui>on  malignant  tinnors,  or  aspirates  thetti  with 
trochar  and  eanula,  or  make  incisions  directly  into  the  tumor  for 
the  purpose  of  procuring  s|>eeimena  for  microscopic  examination; 
't  should  be  impressed  that  any  one  of  these  procedures  is  capable 
^f  dislodging  fragments  of  the  tumor,  wliich  ma>'  render  hopeless 
*  ca^^e  which  lief  ore  coming  to  the  pliysiciim  wtts  capable  of  cure, 
"^tients  themselves  have  a  habit  of  examining  their  own  tumors, 
^  accessible,  and  should  be  instructed  to  avoid  not  only  such  prae- 
^*Ce,  but  all  |x»asibiiitie,s  of  injury. 

The  same  rules  obtain  in  cases  of  bctdized  inftn'tion,  and  all 

I  traumatism  and  rough  handling  of  the  hifeetwl  tissues  shouhl  be 

l*Ooke<l  upon  as  of  no  service  m  the  cure  of  the  conilition,  and  at  the 

Esaine  time  hkely  to  cause  the  esca^^e  of  infective  masses  into  the 

[Circulation  or  hinphatics.     In  fractures,  particuhirly  of  the  long 

**Ones»  un^lue  mmupulation  wdll  only  increase  the  amount  of  fat 

"^hat   escapes   into  the  general   circulation   (lipcmia),   and   after 

.Sufficient  evidence  is  obtaincil  to  make  a  satisfactory^  diagnosis 

oiild  by  no  means  be  indulge<l  in*     In  cases  of  lipemia  the  fat 

^Hay  escat>e  with  the  urine,  l»ut  the  quantity  of  it  is  less  in  the 

^rine  when  it  is  great  in  the  Idood,  and  \ice  versa.    It  rarely  shows 

Vp  in  the  urine  until  about  twelve  hours  after  the  receipt  of  the 

tracture,  and  more  commonly  not  until  the  expiration  of  three 

<iays. 

Air  emboli,  as  has  already  been  saifl,  result  from  the  entrance  of 
^r  into  the  venous  circulation.  The  quantity  usually  received 
into  the  vessel  must  be  large  in  order  to  produce  severe  s>Tnptoms, 
but  ver>"  small  quantities  have  been  known  to  terminate  fatally. 
When  a  v^sel  in  the  neck  has  been  injured,  us  they  occasionally 
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are  even  by  the  best  of  surgeons,  owing  to  tlie  (iisturbance  of  the 
anatomic  relationship  by  the  pathology*  present^  air  rushes  into 
the  open  mouth  of  the  vein  with  a  hissing,  lapping  sound.    Various 
explanations  have  been  advanced  as  to  how  air  embolism  producer 
death,  the  most  probable  one  of  which  is  that  the  air  and  hloo^| 
become  whipped  into  a  froth  in  the  right  heart,  and  thus  inter- 
fere with  the  distribution  of  the  venous  blood  through  the  lungs. 
When  huch  an  accident  happens  the  vessel  through  which  the  air  is 
entering  should  lie  compressed  at  once,  so  as  to  prevent  furthe 
entrance  of  air.    Sudden  death  frequently  comes  as  a  result  of  sucll 
an  accident,  but  it  is  by  no  mean^  universal.     It  is  better  in  all 
cases  of  the  kind  to  locate  the  vessel,  if  possible,  and  cut  it  betw^een— 
double  ligattire^  or  double  clamps,  so  that  no  air  may  entjer.        fl 

In  the  administration  of  oily  preparations,  such  as  mercury 
emuLsifieti  in  an  oil,  in  the  treatment  of  sj'philjs,  or  of  paraffin  for^ 
cosmetic  purposes,  the  needle  should  be  filled  and  insert^  home 
and  a  few  seconds  allowed  to  pass  while  the  syringe  is  disconnects 
from  the  needle.     If  the  needle,  then,  is  in  a  vein,  blood  will 
found  either  to  escape  from  the  newUe  or  to  force  the  oil  out  at  thfl 
open  extremity.     In  either  instance  the  point  of  the  needle  should 
be  shifted  so  as  to  avoid  the  possihiiity  of  emlx)Usm,  which,  wJuI< 
it  rarely  produces  death,  often  results  in  very  distressing  and' 
alarming  symptoms. 

Favorite  Sites  of  Lodgment* —From  what  ha^  been  previously  J 
said,  emboli  may  lotlge  in  any  of  the  vessels  intx>  which  they  may  1>6" 
brought  l»y  the  blood-ciu-rent;  certain  ves^sels  are  affected  appar- 
ently  with   far   greater .  freciuency,   and   when   afifected   produce 
symptoms  not  only  verv  ap]>arent,  but  very  alarming. 

When  tm  embolus  lodges  in  one  of  the  coronar>'  arteries  of  the 
heart  sudden  iteath  usually  occiirs.  But  it  is  not  constant.  When 
the  patient  survives  such  an  acciflent,  either  fatty  degeneration  of 
the  aflfected  muscular  area  or  infarction  takes  place.  The  mn]> 
toms  of  embolism  of  the  eoronar>^  arteries,  if  not  fatal,  are  usually 
marked  and  alarming;  however^  there  may  he  no  s^Tnptoms.  Th^X 
are  cardiac  asthma,  precordial  pain,  a  feeling  of  anxiet}*,  dv^ 
nea,  a  sense  of  oppression,  or  angina.  The  heart,  action  is  i(^^^^ 
and  likely  to  l>e  attended  with  ar>'thmia  or  tachycardia.  Dt^ath 
usually  follows  such  an  attack  in  a  day  or  two,  but  is  not  coa^taJit* 
The  degenerative  clianges  consequent  upon  impaired  nutrition  to 
the  heart  prmluces  a  gradually  increasing  weakness  of  that  organ. 

Embolism  of  the  large  arteries  of  the  extremities  cannot  l>^ 
distinguished  from  thrombosis  except  by  the  suddenness  of  the 
onset,  and  this  is  not  an  altogether  rehable  differential  s>inptoDit 
for  thrombosis  may  produce  a  sudden  onset.  The  hbtoiy  of  the 
case,  and  tlie  knowledge  that  certain  conditions  exist  in  the  boJj 
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which  might  lead  to  one  or  the  other  of  these  conditions,  will  be 
extremely  helpful  in  differentiation. 

Embolism  of  the  arteries  of  the  kidneys  may  be  latent.  On 
the  other  hand,  it  may  be  attended  with,  sutlden  and  violent 
s>'raptoms,  aecompanied  by  coufirraaton'  changes  in  the  urine. 
lUter  a  major  operation,  following  thrombosis  of  any  type  or  sls  a 
consequence  of  any  condition  capable  of  producing  embolism, 
sudden  pain  may  appear  in  the  dor^olumbar  region,  and  the 
urine  subsequently  secreted  may  show  blood  and  albumin.  This 
couJd  scarcely  be  interpreted  incorrectly,  but  less  tj-pic  cases 
(ioubtless  often  escape  recognition. 

The  most  common  type  of  the  condition  is  that  affecting  tlie 
pulmonar>'  veins.    The  symptoms  here,  too,  are  not  constant,  and 
vary  all  the  way  from  a  trtumient  or  unrecognized  ttisturbance  to 
sudrlen  death.     In  the  latter  instance  the  patient,  without  wani- 
ng, suddeidy  cries  out,  catches  at  the  precordial  region  on  account 
or  ap;onizing  pain,  becomes  pale,  pulseless  and  unable  to  breathe, 
^^xd  dies  instantly.     If  death  does  not  occur,  the  pallor,  anguish 
^^^    the  heart  region,  oppression  and  dyspnea,  attended  with  few 
*^^'"    IK>  physical  signs  at  the  outset,  should  lead  to  a  correct  diag- 
^>^o«i3.     Later  the  pallor  gives  way  to  cyanosis,  the  patient  l>e- 
<^oi3ies  anxious  and  restk^ss^  and  physical  signs,  dependent,  of  course, 
^^xx  the  volume  of  lung  involved,  appear.    The>'  are  not  of  constant 
'^^yl^e,  but  moist  riles,  impaired  breathing,  and  resonance  are  the 
^^^^53is  more  commonly  fomid,  usually  in  a  low^r  lobe;  the  patient 
•^^^. jDectorates    aljunciant   frothy   sputum   which    may   be   l>lood~ 
f^^-^ined.    The  btoo<i-pressure  is  low  and  the  heart  rapid  and  often 
^^*"^"«gular.     Cough  is  usually  absent,  respiration  is  increased  in 
^'^a.^P^  often  rapid,  and  deep  inspiration  gives  no  relief  to  the  in- 
'^^^^'Xase  air  hunger. 

Embolism  of  tlie  cerebral  vessels  is  identical  in  sjTiiptomatolo^' 

"^^''^th  thrombosis,  but  it  is  not  attended  with  prodromal  warnings. 

^5xa<iden  death  may  occur,  or  paralysis  of  certain  groups  of  muscles 

^^     8oon  prcwluced  here,  as  in  other  couditionSj  which  impair  or 

«.^!^troy  the  function  of  brain  centers. 

Prognosis  of  Embolism^ — Naturally,  the  prognosis  of  embolism 

^■^5   ^s  varied  as  the  importance  of  the  various  vessels  subject  to  it. 

^*^oubtless  many  end:>oli  lodge  without  the  slightest  subjective  or 

c>V>jeetive  evidence;  but  when  emboli  lodge  in  the  more  important 

'V'essseLs  the  outlcjok  for  life  and  limb   is  very  often   grave,  even 

^^hen  instant  death  is  escaped.    Embolism,  from  a  surgical  stand- 

r*^int,  is  of  the  greatest  interest,  as  it  is  chief  of  the  few  conditions 

<^pable  of  wiping  out  a  technical  masterpiece  in  the  t\\inkling  of 

^^  ^ye,  and  stands  always  a  menace,  however  slight,  against  an 

^^herwise  perfectly  safe  major  operation. 
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The  prognnsi?;  of  emboli  wliich  contain  or  are  made  up  of  septic 
bacteria  is  altogether  bad;  it  is  the  beginning  of  septicemia  orl 
pyemia,  and,  though  the  emboH  may  be  too  small  or  lodged  in 
vessels  too  iiiiiinportant  to  produce  symptoms  of  emboligan^  the 
result  of  such  distribution  of  sepsis  is  exceedingly  grave. 

The  entrance  of  air  mto  the  vessels  in  small  quantity  u.suall) 
produces  no  harm;  there  are,  however,  exceptions  to  the  rule,  nni 
even  small  tjuantities  of  air  should  be  excluded  from  raedicaiiient^ 
which  nuist  or  may  enter  the  blood-vessels.  Large  quantities 
of  air  are  often  fatal;  this  is  thought  to  be  due  chiefly  to  the 
air  and  blf>od  being  whippe<l  into  a  froth  in  the  right  heart. 

Treatment.— The  treatment  of  embolism  is  divisible  into  pre- 
ventive anil  curative. 

Prevent  ive  Treat  rue  nL — Every  precaution  should  be  observ^ed 
to  prevent  embolism,  and  this  should  be  esf>t»cially  im premised  in 
certain  lesions  and  in  certain  surgical  procedures.  The  plan  for 
prevention  of  embolism  in  cases  of  thrombosis  ha^  already  been 
given.  In  cases  of  fracture  all  iumpce8sar>^  manipulation  must  be 
avoidech  ami  if  it  is  necessary^  to  move  the  patient  a  considerable 
distance  it  should  be  permitted  only  after  satisfactory"  immobiliza- 
tion. In  operations  on  fat  intlivi duals  the  dissections  should  l»e 
made  with  knife  and  scissors,  never  Ijy  tearing  and  bruising  the 
structures.  Doubtless  a  certain  amount  of  fat  enters  the  ve^eb 
in  all  such  cases,  but  it  should  bt*  held  at  a  minimum.  In  opera- 
tions on  the  neck  and  upper  thorax  contiimed  watchfulness  nmst 
be  exerte^l  for  severed  veins — they  should  l>e.  if  possible,  clampe<l 
or  ligated  l>efore  incision.  If  air  is  heard  to  enter  such  a  vein,  ii 
should  be  blockcfi  at  once  and  eaiight  up,  preferably  during  ex- 
piration. All  hypodermic,  intramuscular,  and  intravascular  in- 
jections should  be  guarded  aganist  carrying  air  into  the  tissues. 
I  have  seen  air  forced  into  a  vinn  during  intravenous  saline  injt^*- 
tion  due  to  the  intern  mistaking  the  leveJ  of  water  outride  the 
l>ottle  for  the  level  within.  All  oily  substances,  all  substanct^, 
indeed,  which  are  insoluble  in  the  blood  should  be  injectod  through 
a  needle  large  enough  to  allow  the  escape  of  blood  during  the  few 
seconds  the  syringe  is  discomiected  from  the  needle  after  insertion 
of  the  latter,  and  discnmiection  should  never  fail  to  be  made. 

Active  Treatment. — There  is  little  to  do  in  the  ordinarv'^  case  of 
embolism  except  to  meet  the  physiologic  requirements  as  well  as 
possihte.  Rest  in  the  recyml>ent  posit ion^  control  of  pain  with 
opiates,  moderate  stimidation  of  the  heart,  and  administration  of 
ox>'gen  by  intialation,  if  disturbance  of  respiration  demands  ii, 
cover  the  routine  of  general  treatment.  To  this  it  must  l>e  added 
that  whatever  local  demanils  arise  are  to  be  met  pro  re  naia. 

In  cases  of  air  embolism  it  has  recently  been  suggested  thiit^ 
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owing  to  the  interference  of  the  froth  in  the  right  heart  with  the 
circulation,  the  indications  are  best  met  by  injecting  300  c.c.  of 

normal  saline  solution  containing  20  to  30  min.  of  adrenalin  chlorid, 

1 :  1000,  directly  into  the  right  heart  through  the  open  vein  in  the 

leck. 

Embolism  of  a  large  vessel  of  an  extremity  should  be  treated 

t  once  by  incising  the  artery,  removal  of  the  embolus,  and  arterial 

uture. 


CHAPTER  XXVIII 


ANEURYSM 


Aneurysm  is  a  cavity  or  sac  filled  with  blood  and  commimicat- 
ing  with  the  lumen  of  an  arter}\  The  limiting  wall  may  consist  of 
one  or  more  arterial  coat^,  of  normal  tii?(*ue^,  or  of  new*formed 
fibrous  tissue.  Ordinarily  anciir>^?m  may  be  de6ned  as  an  abnor- 
mal permanent  dilatation  of  an  arterj;,  but  the  *lefiaition  above  is 
made  more  comprehensive  to  cover  arteriovenous  aneur\^sms  anil 
diffuse  aneurysms. 

Types* — Aneurj^sms  are  classed  as  true  or  false.    A  true  ane^r— 
rysm  ib  one  whose  sac  consists  of  the  coats  of  the  artery.    T*l:vc 
term  is  widely  used  to  signify  that  the  sac  mxist  be  made  up  of   ^^11 
three  coats^  but  such  a  classification  has  only  caused  coofusi^z^^Mi. 
A  false,  or  spurious,  aneur>^sm  is  one  whose  limiting  w^aUs  are  ir^ot 
made  up  of  vascular  coats,  l>ut  of  nomial  or  adventitious  structuir^^?5. 
The  false  aneurysms  may  be  circumscribed^  where  an  arti&c*l^ 
sac  has  developed,  or  diffuse,  in  which  the  blood  is  limit-ed  onl>^    Idv 
the  anatomic  spaces  into  which  it  has  escaped.    It  is  little  inore 
than  arterial  hematoma>    It  is  of  no  practical  value  to  distingrui^^ 
between  an  aneurj^sm  whose  sac  is  matle  up  of  all  the  arterial  coi^\ts 
and  one  whose  sac  is  made  up  of  one  or  two  of  them;  but  it  is  im- 
portant to  distinguish  one  whose  sac  is  made  up  of  vascular  co&'ts 
from  one  whose  sac  is  not. 

The  classification  may  be  given,  then,  as  follows: 


True  aneiuysms  < 


1.  Cylinrlrie. 

2-  SacculaUHl  ur  Racciform. 

3.  DisHectinK. 

4.  Cirsoid,  or  plexiform^  angioma. 
-    .   -  ^     .,„   f  Vanooec  aneur%«sm. 

I,  \  Aneurysro  vunx, 

A  cylindric  aneur>*sm  is  produced  by  a  imiform  dilatation         ^ 
the  artery,  and  assumes  a  spindle  shape  usually  rather  thaa  t^ 
cylindric,  ^_^ 

Sacculatcil  aneurj-sm  is  due  to  a  dilatation  of  the  arterial  eo»' 
from  one  side»  the  remainder  of  the  circumference  of  the  art^^ 
remaining  more  or  less  undisturbed.    The  opening  from  the  luui^^^ 
of  the  arter>^  into  the  sac  may  be  small  as  compared  with  the  a^ 
of  the  sac. 
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Fig.  82. — Dissect  inp  anc-un^sm  of  I  he  norlie  arch. 

ssificatioii  into  true  and  false  aneur>^sms  this  eonstitutesan 
liate  step  (Ktiufiiiiiim) . 

id  aneun^sm  is  sometimes  classed  as  an  anpiirysm  and 
a  tumor.  As  a  matter  of  fact,  it  belongs  to  neither;  it  is  a 
telangiectasis.  It  vn\\  be  discussetl  further  under  the  cap- 
Vascular  Tumors.  It  is  a  dilated,  elongated^  tortuous 
r  group  of  arteries,  and  tends  to  affect  certain  regions, 
y  the  anterior  branch  of  the  temporal. 
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An  arteriovenous  aneurysm  is  one  produced  by  the  com- 
munication of  an  arterj^  with  a  vein.  Tbere  are  two  t\T>e& — vari- 
cose aneur>'^m,  in  which  coomiuiiieation  is  not  direct,  there  being 
an  interv^ening  sac,  and  aneur>^gmal  varix,  m  which  the  com- 
munication is  direct.  In  varicose  aneurj^sm  the  sac  and  the  vein 
at  the  point  of  conuiiunication  are  Ijoth  dilated,  and  in  aneurysmal 
varix  tlic  vein  h  dikitetl  at  the  point  of  commimication.  In  both 
the  vem  pulsates  at  its  dilated  portion. 

The  circumscribed  false  aneur^-sm  is  one  in  which  the  blood 
cHcaping  from  the  arter>^  is  confined  to  that  region  by  surround- 
ing connective  tissue  in  the  form  of  a  bag  or  sac.  The  flifTuse 
aneurysm  is  not  limited  to  any  definite  form,  and  the  blood  may 
dissect  its  way  among  the  anatomic  structures  a?  far  as  the  bloofJ-n... 
pressure  and  the  particular  location  of  the  aneiny^sm  may  require ^ 

Etiology, — The  causation  of  aneurj^sm  is  due  to  one  of  tw-w  ^ 
conditions,  or  to  a  combination  of  these  two  factors,  namely,  a^  _n 
increase  m  the  blood-pressure  or  a  reduction  in  the  strength  arrr^^ 
elasticity  of  the  arterial  coats.  Hence,  w^hen  the  arteries  are  daE=n' 
aged  the  usmU  pressure  of  the  blood  may  be  sufficient  to  Qa\^^^ 
aneurysm,  jiimi  tliis  is  all  the  more  likely  to  happen  if  from  phyci^  ^^ 
logic,  pathologic,  or  therapeutic  causes  the  blood-pressure  is  ^^ 

crease<L 

The  conditions  favoring  a  high  tension  of  the  arteries  are 
cesvsive  eating,  especially  of  nitrogenous  food,  exercise,  especially 
violent,  such  as  is  engage<I  in  in  athletics,  nnmingy  rowing,  boxL- 
WTestling  and  foot-liall,  mid  anger  or  excitement.     Pathologic  < 
ditions   which   favor   it   are    general    arteriosclerosis,    nephri"^ 
uremic  and  eclamptic  conditions,  angina  pectoris,  and  eon\^lsio::i:-^ 
the  latter  raise  the  l)Iood-pressure  1)3^  virtue  of  the  muscular  ^ 
ercise  mcurreti.    The  therapeutic  agents  raising  the  blood-pressL-^ 
include  all  drags  which  stimulate  the  heart  and  constrict  t-J 
arteries,  chief  among  them  being  adrenalin,  strjThnin,  and  di^.- 
tahs  or  its  derivatives. 

The  changes  in  the  arterial  coats  which  favor  loss  of  elastici 
and  resistance  include,  first  of  all,  traumatism,  which,  by  destro/ 
ing  one  or  more  of  the  arterial  coats,  and  often  in  addition  relat 
anatomic  stnictures  which  offer  additional  support^  may  l>e  i^- 
direct  and  sole  cause  of  aneurj'sra  in  individuals  whose  bio 
pressure  is  nonnal  or  below  normal.  The  nature  of  the  trauma  ^ 
immaterial.  It  may  be  produced  by  blows,  cuts,  gunshot,  or  eve^^^ 
by  so  slight  an  injury  as  the  piissage  of  a  nwdle  through  thr^ 
vascular  walls.  It  is  the  estabUshment  of  a  traumatic  severand-^^ 
of  the  coats  that  eomits.  Second,  must  be  inclutletl  all  thos^^"* 
pathologic  changes  that  may  result  in  sclerosis  or  atheromatou 
degeneration,  and  it  may  be  stated  here  that  a  priori  Mxevkrysn 
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Would  be  most  common  at  those  points  in  the  arterial  system 
w\iere  these  elianges  are  moBt  froc|uent  and  intense.  Since  these 
arterial  changes  are  a  eoncomitiint  of  old  ago,  senility  i.s  given  as 
one  of  the  predisixjsing  causes  of  aneurj^sm.  Syphilis  is  another 
cause  of  atheroma  and  sclerosis  of  extremely  common  occurrence, 
and  is  the  chief  cause  of  early  hanlening  of  the  arteries.  Chronic 
interstitial  nephritis,  gout,  diabetes,  and  obesity  are  accepted 
a«  causative  factors,  and  excessive  use  of  tea,  t*offee,  and  tol>acco 
have  been  held  as  causes. 

Once  the  wails  are  crippled  the  predisposing  factor  is  es- 
tablished, and  only  a  sufficient  blood-pressure  is  needed  now, 
as  an  exciting  cause,  to  establish  aneurj^sm. 

In  arteriovenoys  ant^urj^sm  the  commmiication  between  the 
two  vessels  is  established  as  a  consequence  of  trauma — a  bullet, 


i?1g.  83. — Aneurysm  of  th**  first  division  of  the  aortic  arrh. 

^"^fe,  or  needle  penetrating  both  vessels  at  once  and  short*cir- 
"^^it.ing  the  blood-stream  through  the  opening. 

I^athology,^ — An  aneurysm  consists  of  the  sac  an<l  its  contents. 

*^o  nature  of  the  sac  is  sufficiently  imderstood  from  what  has 
^^Xi  said  already.  The  contents  are  either  fluid  blood,  clotted 
***^>od,  or  the  organized  or  semi-organized  remains  of  l>lood-clots. 

^  t^lie  blooil  circulates  in  the  periphc^ral  zone  of  the  sac  its  rate  of 
^^^tiion  is  slowetl,  and,  often  favored  by  the  condition  of  the  lining 
!^  t  he  sac,  coagulates,  forming  a  clot  Ijing  concentric  with  the  sac. 

tiig  produces  a  red  clot,  which  as  it  grows  older  becomes  paler, 
^/^iieres  to  the  wall,  and  begins  to  be  converted  into  cicatricial 

t'^^^^iie.    Meantime  a  second  clot  may  form  on  the  internal  surftxce 
t*he  first,  and  the  size  of  the  aneur^'Smal  sac  may  be  still  further 
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increased  by  continued  dilatation  of  the  sac;  so  the  clot  forms  in 
layers  which  are  concentric,  the  outermost  being  the  oldest, 
palest,  and  the  most  completely  organized. 

Signs  and  Symptoms  of  Aneurysms.^The  most  promine 
sign  of  an  aneurysm,  and  the  sipi  most  universally^  accepted  a^ 
diamiostic  of  the  condition,  is  that  it  is  a  pulsating  tinnur  Ijin^ 
in  the  course  of  an  arter>%  usually  one  of  the  more  important 
arteries.    The  pulsation  ii?  synchronous  with  the  heart-beats  ai^,^^^^ 


Fig.  84. — Aneurysm  of  the  aorfL      ir  h  iis  n  s\^)hilitic  ihirtVHjne  yeai^ 
8eveml  rihjs  nn*  roiiiplotolv  absorbeci. 


of  the  same  rate.  Pressure  on  the  arterj-  supplying  an  aneur^^^ 
i.  e*,  proximal  to  it — stops  pulsation  in  it,  and  it  becomes  sma^^ 
as  the  blood  it  contains  is  forced  out  by  the  elastic  contraction  ^H 
its  sac.  Pressure  on  the  arter>'  leading  from  an  aneurysm — i,  ™ 
distal  to  it — ^inereases  the  size  and  teusiun  of  the  sac.  By  steadC^ 
uniform  pressure  on  the  aneur^  sm  itself  the  size  of  the  tumor  ni^  ^ 
lie  reducefl,  but  only  to  the  extent  of  it^  content  of  fluid  blc 
The  pulse  distal  to  an  aneurysm  may  be  s%htly  retarded,  eo 
a  comparison  of  the  two  sides  of  the  body  shows  the  pulse  on 
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^iQised  side  striking  a  little  after  that  of  the  other  is  felt.    The 
pilsation  of  an  aneur>^sm  is  centrifugal  in  direction,  the  reason 
for  which  k  reachly  explained  on  phyt^ical  grounds,  and  entirely 
unlike  the  pulsation  transmitted  to  a  tunior  or  an  abscess  overly- 
ing an  arter3' ;  in  the  latter  instanee  there  is  no  expansile,  eentrif- 
^^^ai  effect,  but  only  a  lifting  of  the  mass  away  from  the  arter>'. 
flmce,  if  such  a  tumor  be  palpated  by  the  two  hands,  one  on  either 
^de  of  it,  they  are  not  .separated  during  pulsation,  whereas  in 
Mp^nr^'^sms  they  are  separated. 

r^   On  palpation  the  snrfaee  of  an  aneiir\^sm  is  smooth  and  even 
^od,  it  may  be,  fluctuant,  nnless  the  sac  be  filleti  with  clots.    The 


Fig.  85. — Aneurysm  of  right  common  carolld. 

1^^   varies,  but  in  the  largest  vessels  it  may  reach  the  size  of  a 
'filers  head.    They  are  rarely  larger  than  an  orange. 

By  listening  to  an  aneurj^sm  one  ma\'  hear  the  aneurj^smal 
*"^Jit,  a  pmring  soimd  produced  by  the  passage  of  blood  through 
P^  cavity.  It  is  almost  constant,  and  when  distinctly  heard  can 
^  Hfiifitaken  for  no  other  sound.  The  only  trouble  is  that  it  is  most 
^Hi^eult  to  recognize  in  precisely  those  eases  where  its  detection 
^o\^lj  render  the  greatest  service,  namely,  in  deep  aneurysms,  as 
^  t.he  thorax  or  abdomen.  The  bruit  of  an  aneurysm  is  more 
^^^^^ly  imitated  by  the  uterine  souffle  of  pregnancy  than  l>y  any 
>tti^f  normal  sound.  It  is  also  simulated  sometimes  when  an 
^'t^rj'  has  been  partially  obstruetetl,  as  may  occasionally  be 
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heard  in  the  neck  in  cases  of  empyema.    Palpation  may  reveal  a 
morp  or  less  distinct  thrilL 

/Vneur^'sms  may  exist  indefinitely  without  the  causation  of 
symptoms,  or  they  may  produce,  by  virtue  of  their  location,  such 
obscure  s>Tnptoni8  that  they  are  of  no  value  to  the  clinician  and 
no  diai^osis  can  lie  doterminod  until  postmortem.  One  of  the 
frecpient  sj^mptonxs  of  aneurysm  is  pain.  Tliis  may  occur  inde- 
pendently of  the  location  of  the  miuss,  but  is  more  se^^ere  and  more 
common  when  the  aneurj'sm  is  situatetl  in  such  a  position  that  it 
may  press  upon  imjiortant  ner\^es.  Marked  int-erference  wth  the 
return  circulation  may  develop  a^  a  result  of  pressure  of  the 
aneur^'sm  on  the  veins  in  relation  with  it.  This  may  result  in 
edema,  thrombosis,  and  the  whole  train  of  lesions  following  in  the 
wake  of  severe  passive  hyperemia. 

By  its  pressure  upon  surrounding  structures  destruction  or 
crippling  may  occur  to  such  degree  that  the  damage  done  thereby 
causes  more  alarm  than  the  aneur>'sm  itself.    Thus,  an  aneurysm 
of  the  arch  of  the  aorta  ma>'  cause  paralysis  of  the  recurrt*nt 
lar>Tigeal  ner\'e  and  eonse<[uent  aphonia;  or,  by  pressure  on  the 
anterior  liony  wall  of  the  chest,  cause  its  entire  disappearance  by 
ab8orj>tion^  so  that  the  pulsations  may  be  l>oth  seen  and  felt.    Tlii* 
absorption  advances  to  such  a  stage  that  the  aneurysm  ma\'  rup- 
ture externally  and  in  an  instant  pom-  out  all  of  the  patient's 
blood.     So,  too,  the  vertebra?  ?md  other  bones  may  also  be  al*- 
sorbed. 

The  mechanical  presence  of  a  large  aneurysm  is  capable  i>f 
producing  symptoms  referable  to  structures  whose  function  I* 
ind(*i}endent  of  t!ie  vascular  system,  just  as  a  tumor  or  cyst  siroi- 
larly  situated  might  do.  Moreover,  the  sensory-  ner\^cs  which  lire 
pressefl  upon  may  produce  varioujs  paresthesias,  as  itching,  nunil>- 
ness,  formication. 

Course. — The  usual  behavior  of  aneurysms  is  toward  fl  b^^ 
end.  They  continue,  as  a  nde,  to  enlarge,  until  by  rupture,  pr«^ 
sure,  or  complit-ation  they  cause  the  rleath  of  the  patient,  i^p*^"* 
taneous  cure  is  a  rare  tennination.  It  may  be  brought  about  ^^) 
thrombosis  of  the  whole  cavity  of  the  sac»  by  the  escape  of  a  niB-*^ 
from  tiie  lining  thrombus,  which  plugs  the  main  outlet  an<l  p*^ 
duces  thrombosis  and  ultimately  a  cure.  Wlien  rupture  ocrur* 
it  may  take  one  of  four  courses:  tirst,  int«  an  iidjacejit  vein,  i'y'^^ 
ing  secondary  arteriovenous  tmeur>'sm;  rupture  into  the  tis^iJ'" 
causing  either  a  diffuse  aneurysm  or  gangrene  of  the  part:  rupturi 
into  an  important  serous  cavity,  with  sudden  pallor  and  deai^^ 
nipture  externally  an<l  death  by  hemorrhage.  a\n  aneur>'5ni  it 
rarely  become  infected  and  suffer  disintegration  of  its  sac  and  i 
contained  clot«.     Gangrene  may  result  from  pressure  due  to  ni 
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pingement  of  the  mass  on  the  return  %'eins,  by  rupture  and  the 
escape  of  large  quantities  of  blood  into  the  tissues,  and  by  throm- 
bosis or  emlK>lisra  which  blocks  the  arterial  outlet. 

Treatment. — The  treatment  of  aneur>\sm  falls  under  two  head- 
ings— non-operative  and  operative.  It  is  but  just  to  say  at  the 
outset  that  the  treatment  should,  when  feasible,  be  operative,  as 
this  offers  mueh  better  results  when  it  etui  be  done;  however, 
there  are  many  aneurj^sms  so  situat^l  as  to  be  so  far  not  amenable 
to  operative  treatment  and  many  conditions  which  contra-indicate 
surgical  interference.  Hence,  the  non-oj>erative  treatment  must 
continue  to  be  employed 

Non-operative  Treatment.— It  is  the  purpose  of  all  non* 
operative  plans  of  treatment  to  reduce  the  rate  of  flow  of  the 
blood,  to  increase  its  coa^ilal>ility»  or  to  combine  the  two. 
This  favors  the  fomiation  of  thrombi  in  the  sac,  anil  pr*Mluces  cure 
alon^  the  lines  indicated  l>y  observation  of  spontaneous  cures. 
The  results  are  accomplished  by  various  methods,  some  of  which 
are  antiquated  and  no  longer  employed. 

Tufneirs  plan  is  based  upon  the  fact  that  rest  reduces  the 
blood-pressure  and  the  number  of  heart-beats,  and  that  reduction 
of  the  quantity  of  fluid  and  diet  mcreases  the  coagiilabiUty  of  the 
blood.  These  obser\^ations  were  put  into  practice  by  Tufnell 
almost  to  the  limit  of  tolerance.  His  plan  allows  a  minimum  of 
food' — 3  ounces  of  meat,  8  ounces  of  milk,  4  ounces  of  liread,  and  a 
small  quantity  of  butter  during  each  twTnt>'-four  hours,  wdth  as 
great  restriction  of  fluids  as  possible;  the  patient  must  rest  in  bed 
without  rising,  and  be  free  from  mental  aiLxiety  and  worry. 
The  plan  must  be  followeti  for  several  months  to  be  effective.  If 
necessary,  the  patient  may  take  a  rest  from  the  treatment  ami 
return  to  a  moderate  diet  for  a  week  or  two,  and  then  retm*n  to  the 
abstemious  plan  outlined.  The  most  that  can  be  said  for  the  plan 
is  that  it  litis  occasionally  resulteil  in  cures. 

Valsalva  recommended  vent^section,  which  might  be  repeated 
from  time  to  time,  rest,  and  starvation  tUet.  It  is  practically  the 
same  as  Tufnell's  plan. 

These  plans  have  outlined  the  chief  features  of  the  rest  cure, 
but  it  wnll  rarely  be  possible  in  this  coimtrj''  to  carry  the  measureii 
to  the  extreme  recommonfled. 

Lancervaux's  Plan. — CSelatin  injections  into  the  subcutaneous 
tissues  remote  from  the  tmeurvsm  have  been  used  because  of  the 
power  of  gelatin  to  increase  the  coagulability  of  tlie  lilood.  Doses 
of  100  c.c.  or  more  of  a  5  to  10  per  cent,  solution  (Camot's  solution) 
in  normal  salt  solution  are  used,  and  refH^ated  every  ten  to  fifteen 
days.  It  is  a  dangerous  plan  of  treatment,  positively  contra- 
indicated  if  there  is  renal  disease,  and  has  occasionally  produced 
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tetanus.    Hencc»  if  one  essays  its  use  the  most  rigid  sterilizatii 

is  enjoined.    It  is  of  questionable  value. 

The  pain  of  aneurj^sm  is  often  amenable  to  potassium  iodid 
given  in  moderate  doses  (20  to  40  gr,)  three  times  a  day.    It  seei 
to  serve  the  purpose  as  well  in  non-syphilitics  as  in  syphili 
cases. 

Cure  has  been  undertaken  by  forcible  manipulation  of  t 
saCi  with  a  view  to  breaking  up  the  clot  and  allowing  it  to  lodge 
at  the  outgoing  vessels.  For  manifest  reasons  the  plan  is  danger- 
ous and  should  not  lie  employ  eiL 

Pressure  by  various  devices  has  been  employed  upon  tl 
arterj^  on  either  siile  of  the  aneur>'soi  i^itb  occasional  suci 
Manual  prcssiu*e  produced  by  several  individuals  working  in  relay 
tourniquets,  weigliis,  compresses,  and  such  like  represent  the  vi 
riety  of  devices  employeib 

Electricity  has  been  employed,  and  perhaps  the  most  sati 
factor>^  plan  for  its  use  is  by  the  electrolytic  action  of  netxH* 
introduced  into  the  cavity  of  the  sac.    It  is  unsatisfactory'. 

Injectitjn  of  astringent  and  coagulating  drugs  is  i\o  Icoiger  em- 
ployed, Imt  the  old  plan  of  introducing  a  tine  mre  through  a  siiiaH 
hollow  needle  or  canula  inserted  obliquely  into  the  sac  ha^*  I: 
successful  often  enough  to  warrant  its  continuance,  ami  showj 
some  splendid  results.  The  w^re  should  be  ver>'  fine,  incapaM© 
of  <*orrosion,  sterile,  ver^^  long,  and  woiuad  m  such  mamier  before 
it«  intrcnluction  as  to  guarantee  that  it  t^iIU  when  introduced, 
spread  itself  throughout  the  sac.  The  plan,  of  coiirse,  is  not 
Avithout  danger. 

OpERATivia  PLANS.^The  operative  plans  may  be  subdivideJ 
into  three  groups:  First,  those  which  remove  or  destro}*  tie 
aneurj^sm  in  folo;  second,  those  which  leave  the  sac,  but  by  means 
of  ligature  shut  off  the  circulation  sufficienth'  to  admit  of  coagula- 
tion; third,  those  which  essay  to  reconstruct  the  arter>'.  Tbe  firt^t 
plan  is  the  most  certain  of  cure  w^hen  it  can  be  safely  employe^li 
both  the  first  and  second  groups  presuppose  an  adequate  collat^f^' 
circulation,  and  a  knowledge  of  anatomy  sufficient  to  warrtint  that 
the  ligatures  willT)e  so  placed  as  to  avoid  destruction  of  the  ves^'l^ 
which  must  supph^  i>lood  to  the  parts  distal  to  the  aneurj^i^i^- 
The  third  plan  is  ideal  when  the  location  of  the  aneur>^sra  and  the 
quality  of  the  vascular  wall  permit  its  emploj^ment. 

The  oldest  nnct  hod,  that  devised  and  employed  by  Ph^lagnui^ 
of  Macedonia,  gives  certain  relief  from  the  aneurysm  and  from 
the  <langer  of  recurrence  or  complication.  It  conjsist^s  in  UgatioUi 
both  proximal  and  distal  to  the  sac,  and  complete  extirpation  of 
sac  and  contents. 

AniyUii^s^  method  was  to  ligate  the  arter>',  both  proximal  lUid 
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distal  to  the  sac,  incise  the  sac,  and  clean  out  its  contents,  and  has 
in  it  the  possibilitj^  of  relief  in  most  cases. 

Hunter's  method  consists  in  ligation  of  the  arter>''  on  the  prox- 
imal side  of  the  aneur>\sm  and  at  some  distance  from  it.  This 
is  especially  a  valuable  plan  where  the  aneur>^sm  is  associated  with 
severe  disease  of  the  arteries,  as  the  vessel  is  in  worse  condition 
near  the  aneun^sm.  It  has  been  most  frequently  practised  in 
ligation  of  the  femoral  artery  at  the  apex  of  Scarpa's  triangle  in 
cases  of  jyopliteal  aneiirj^sni. 

AneVs  meOiod  m  to  ligate  the  arter>^  proximal  to  the  sac  and 
close  to  it.  A  little  reflection  will  show  that  this  plan,  while  not 
as  good  in  certain  Instances  as  Hunter's  plan  on  account  of  the 
pathologic  changes  in  the  arterial  w^all,  may  be  applied  in  many 
cases  where  Hunter's  could  not  be  used. 

Braador^s  plan  is  the  ligation  of  the  vessel  close  to  the  aneu- 
rysmal sac  on  the  distal  side. 

Teardrop's  plan  consists  in  the  ligation  of  one  or  more  of  the 
main  branches  of  the  artery  distal  to  the  sac.  For  example,  the 
external  carotid  may  be  hgated  in  case  of  a  large  aneurysm  situ- 
ated low  down  in  the  common  carotid. 

All  these  plans  are  to  be  employed  with  careful  application  of 
the  ligatures  at  such  points  that  they  will  not  cut  off  the  blood* 
supply  from  collaterals  w^hich  mnst  nourish  the  structures  distal 
to  the  ligatures.  These^  it  must  be  remembered,  may  be  rendered 
ineffective,  either  by  an  unwise  location  of  the  ligature,  so  as  to 
place  the  collateral  vessels  all  on  one  side  of  the  point  of  hgation, 
or  by  the  use  of  umiec*essarily  large  or  improperly  located  incisions, 
or  by  rough  handling  of  the  tissues  or  their  laceration  by  retractors. 

The  third  plan  seeks  neither  to  excise  the  aneurysm  as  a  whole^ 
nor  to  interfere  with  the  structures  in  relation  with  the  sac ;  it  also 
proposes  to  conserve  the  collateral  circulation  more  perfectly  than 
can  be  done  in  imy  other  plan.  It  is  known  as  the  plan  of  Matas, 
its  inventor,  or,  tus  he  calls  it,  endo-aneurvsmorrhaphy,  and  it  is 
precisely  that  the  aneurj'sm  is  dealt  with  from  its  internal  rather 
than  its  external  surface  that,  in  Matas*  opinion,  gives  it  its  chief 
value.  The  difficidty  of  doing  the  operation  of  total  excision, 
manifestly  the  most  satisfactor>^  of  the  alreatly  described  plans,  or 
the  douVjle  ligation  (Aiitylus),  and  incision  imd  packing  of  the  sac, 
and  the  fact  that  they  are  more  likely  to  be  followed  by  hemonjiage, 
infection,  or  gangrene  than  are  those  done  according  to  Matas' 
plan,  have  served  as  stinmli  to  its  adoption. 

Matus^  plan  embraces  those  methods  of  procedure  to  be 
determined  by  the  t\7>e  of  aneurysm  and  the  conditions  en- 
countered on  entering  and  cleaning  out  the  sac.  The  methods  are 
the  obliterative,  the  restorative,  and  the  reconstructive. 
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Up  to  a  certain  point  the  procedure  is  the  same  in  all  three 
methods.     The  incision  is  made  down  to  the  sac;  the  vessel  is 
clamped  above  and  below  the  sac  sufficiently  only  to  control  the 
passage  of  blood  through  the  lumen.    The  sac  is  opened  from  one 
end  to  the  other  and  thoroughly  cleaned  out,  and  the  openings  of 
all  branches  leading  from  the  sac  are  sought  and  closed  by  suture. 
If  the  condition  found  is  such  as  to  preclude  the  possibility  of  suc- 
cess with  the  second  or  third,  or  if  the  aneurysm  be  distinctly  of 
the  fusiform  variety,  if  the  vessels  are  too  hard,  too  d^enerated, 
and  inelastic  to  encourage  the  establishment  of  a  new  artery,  the  ^ 
first  plan  is  employed.    The  sides  of  the  sac  are  then  sutured  to  ^ 
each  other  firmly  from  one  end  to  the  other,  and  additional^ 
sutures  are  placed  in  tiers  till  the  whole  sac  is  obliterated.    Th^^ 
second  of  Matas'  procedures  is  the  restorative  method,  useful  ir-w 
sacculated  aneurj^sms  which  communicate  with  the  artery  througl^^ 
a  slit-like  opening  through  the  side  of  the  vessel,  and  in  which  tli^^ 

original  shape  of  the  vessel  is  maintained  except  for  the  slit.   I ^ 

this  instance  the  edges  of  the  slit  are  sutured  to  each  other  I — ^^ 
continuous  or  interrupted  sutures  and  the  blood-stream  turned  < 
to  test  the  efficiency  of  the  sutures,  which-may  be  reinforced 
various  points  if  necessar3-\  The  sac  is  then  obliterated  by  sutu^^ 
as  described  above.  This  reestablishes  the  artery",  and,  unlesa^^  a 
thrombus  should  form,  not  only  removes  the  aneurysm  anA  ^^ 
dangers,  but,  if  successful,  escapes  the  greatest  danger  of  "•^ . 
ligature  plans,  which  are  attended  by  gangrene  of  the  extremit:-'>'^  ^ 
more  than  7  per  cent,  of  the  cases. 

The  reconstruction  plan  is  employed  in  cases  of  fusiform  as 
r>'sms  in  which  there  remains  no  part  of  the  original  arterial 
in  an  intact  condition.    The  coats  of  the  sac  must  be  *'firm,  elassS 
and  resistant,  and  the  two  openings  leading  to  the  main  artery-^ 
on  the  same  level,  in  close  proximity,  and  situated  at  the  boti 
of  a  superficial  or  readily  accessible  sac."   After  clamping  the 
ries  and  opening  and  cleaning  the  sac  a  rubber  tube  is  introdu-— ^^ 
into  the  lumina.    It  should  be  large  enough  barely  to  enter 
vessels.     After  introducing  the  tube,  the  sides  of  the  sac 
sutured  so  as  to  make  the  reconstructed  portion  equal  in  diam^^^? 
to  that  a})0ve  and  below.    When  the  sutures  are  introduced  th^- 
ar(»  left  untied  until  the  tube  is  removed.    The  same  steps  s- 
followed  hero  as  in  the  previous  procedures  to  t-est  the  closu^^'-^ 
which,  if  unsatisfactorv',  is  reinforced.    Then  the  sac  is  appr 
mated  over  the  reconstructed  portion  by  additional  tiers  of  sutur 

In  cases  where  obliterative  aneur>^smorrhaphy  is  to  be  pr^^' 
tised  in  an  extremity  it  is  wise  to  test  the  efficiency  of  the  c^ 
lateral    circulation   by   removing   all   blood   from   the   limb 
Esmarch\s  plan  and  placing  special  clamps  on  the  vessel,  wl 
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does  not  allow  the  circulating  bloocl  to  pass.    It  is  applied  tightly 
enough  when  pulsation  ceases  in  the  distal  branches.     The  reii|> 
pearance  of  the  capillar^"  circulation  in  and  the  maintenance  of 
the  warmth  of  the  skin  mdicate  an  adequate  collateral  circula- 
tion ;  it  hiis  been  prove<l  in  actual  practice  that  such  a  return  in 
five   hours  was  sufficient.     Failure  of  such  return  of  the  circula- 
tion suggests  great  danger  of  gangrene  in  case  any  obliterative  or 
ligature  operation  is  done. 

The  possibility  of  increasing  the  efficiency  of  the  collateral 
eirc^lation  by  repeate<l  prolonged  temporary  obstruction  of  the 
main  art^r>^  for  a  considerable  period  fjrior  to  operation  increases 
t-he  efficiency  of  the  collateral  circulation. 

Subsequent  to  any  operative  plan  certain  important  features 
must  be  religiously  enforced.  In  the  first  place^  the  dressings 
should  be  applied  loosely,  so  as  to  avoid  the  most  insignificant 
JJit^rference  with  the  circulation;  second,  the  part  should,  if  pos- 
^iV>le,  be  elevated  somewhat  to  encourage  easier  return  of  venous 
l>lood,  and,  tlurd,  the  temperature  of  the  part  must  be  niaintained 
a-rtificially  if  the  circulation  is  inadequate. 

Arteriovenous  aneuiysms  are  in  some  respects  much  less  amen- 
able to  treatment  than  the  usual  forms.  The  ideal  phm,  when 
prticticable,  is  separation  of  the  arter>'  and  vein  and  closure  of  the 
^*^ivt  in  each  i>y  suture;  or  closure  of  the  vein  laterally  ami  resection 
^f  1:he  crippleti  segment  of  the  arter^^  and  en<i-to-enii  anastomosis. 
Tile  pliins  of  ligation  of  the  arter>^  or  of  both  arter^^  and  vein  on 
either  or  both  sides  of  the  aneurysm  are  often  unsatisfactor>% 
^^cl  if  both  vessels  are  importimt,  ixs  they  usually  are,  is  likely  to 
'^1  or  to  produce  gangrene  in  a  considerable  percentage  of  the 

Kxpectiint  treatment  l>y  compression  over  the  ancurv'sm  or  over 
tHe  art^?r>'  proximal  t^:^  the  aneurysm  is  justifiable  in  mieurTr^smal 
"^^^rices,  but  should  not  be  relied  on  in  varicose  aneurysms  where 
^***C!umstances  will  arlniit  operative  measures. 

Cirsoid  imeurysms  are,  from  the  stan^lpoint  of  treatment,  the 
J^Ost  fonnidable,  and  offer  the  legist  hope  of  cure.  When  they  are  of 
Ain>jted  extent  they  are  liest  treated  by  total  excision;  if  they  are 
\^i^'  large,  the  operation  may  be  done  at  several  sittings.  Liga- 
^*on  of  the  main  vessel  leading  to  the  aneurysm  is  rarely  success- 
^-^  ;  so  also  are  the  plans  of  injection  and  pressure.  If  an  ex- 
^f  oinity  is  extensively  involved  amputation  will  probably  be  re- 
^4Uired. 
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VAMCOSE    VEINS,    VARICES,    PHLEBECTASIA 


Definition, — Varices  are  veins  which  have  beeorae  perraanentl; 
dihitefl;  they  have  lost  their  elastieity  and  are  often  tortuous. 

Arljorc^cent    varicose    veins,    or    varicosities,   are  frequentl 
observed  on  the  chest,  abdomen,  l^ack,  and  thighi^,  especially 
stout  indiviilnals;  the}^  are  sufficiently  described  by  their  nann 
BB  they  resemble  branching  twigs.    They  are  very  small  and  of  i 
clinical  importance. 

Etiology. — Usually  several  factors  combine  in  the  causation  i 
varicose  veins.     Disciise  of  the  vessel  walls,  especially  inflamn 
tory  processes  which  weaken  the  resistance,  reduce  the  elasticit; 
replace  the  muscular  coats  with  fibrous  tissue,  an(!  cause  retra 
tion  of  the  valves,  is  a  ver>^  favoralile  factor  in  their  establishment 
If,  addeil  to  these  conditions,  conditions  are  present  which  interfen 
with  the  flow  of  blood  through  the  veins,  a  backward  pressure  i 
established  which  consummates  the  development  of  varices. 
the  backward  pressure  is  increa-?ed  the  nutrition  of  the  vein  wiJl! 
is  diminished  and  the  cliar  act  eristic  pathologic  changes  are  stiB 
further  favored.    The  backward  pressure  of  blood  is  favore<i  hfl 
both  anatomic  and  pathologic  changes,  as  well  as  by  physiologicf 
The  normal  erect  position  of  man  favors  the  development ,  for] 
instance,   of   hemorrhoids,   vtiricocele,   and   varices   of  the  Itinji 
saphenous  vem  with  great  frequency.     The  absence  of  valves  in 
the  spermatic  veins  and  the  rectangular  jimction  of  the  left  one  ] 
with  the  left  rena!  vein  especially  favors  left-sided  varicocelo* 
The  presence  of  <pchic  t\miors  and  throml>i  in  t  he  common  feraoral 
or  iliac  veins,  as  wh^II  as  cardiac  lesions,  produce  obstruction  very  j 
favorable  to  varices  in  the  long  saphenous. 

Hepatic  lesions  interfering  with  the  portal  circulation  favor] 
internal  hemorrhoids.  Pregnancy,  constipation,  and  tlie  standing  i 
position  favor  the  development  both  of  hemorrhoids  and  o'  1 
varices  in  the  long  saphenous. 

Heredity  must  be  mentioned  us  an  etiologic  factor,  as  ^ 
inherent  weakness  of  the  vessel  walls  may  unque«stional»ly  "^j 
transmitted  by  parents  to  tlieir  children. 

Pathology, — The  veins  themselves  are  usually  more  torttw*!* 
than  normal  There  may  be  segments  that  appear  to  he  norro*^ 
and  others  that  are  thinner  or  thicker  than  normal.  The  tlu^f' 
ened  portion  is  due  to  the  fonnation  of  filirous  tissue,  and  the  tl^^ 
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bulging  spots  are  produced  by  excessive  dilatation.     Occasionally 
the  openings  into  these  dilated  ^^gnients  t>ecome  closed  and  l>lood- 
n'£l8  form,  or  two  or  more  of  them,  hj  lying  in  contact,  lose  their 
inten^euing  walls  and  become  a  single  cavity.     The  tissues  sur- 
roimding  varicose  veins  atrophy  somewhat  in  eonsequcnee  of  the 
continued  pressure;  this  is  especially  true  of  the  skin,  ^vhieli  be- 
comps  thin  along  the  course  of  the  vessels  and  often  ruptures. 
The  veins  are  more  closely  adherent  to  their  environs  than  nor- 
tnaliy,  and  may  be  densely  attached  to  them.    Within  the  veins 
the  blood-current  may  be  so  sluggish  that  tlirombi  form.    By  organ- 
ization these  tlirombi  ma\^  produce  permanent  obliteratiuii  of  the 
vebis  antl  result  m  a  more  or  less  complete  cure;  or  the}^  may  calcify 
and  remain  indefinitely  in  the  fonn  of  phleboliths,  or  vein>stone8. 
Symptoms. — The  sjTDptoms  proiiuced  by  varices  are  chiefly 
indirect — i,   e.,   they  depend   on  nutritional  disturbances,   com- 
plications, and  mechanical  intei-ferenee  with  f miction  rather  than 
upon  tlie  varices  per  se.    Hence,  the  individual,  usually  in  middle 
lif^r  twenty  to  fifty,  complains  of  discomfort,  for  example,   in 
the  lower  extremity,  especially  on  stimding  or  walking  a  great  deal 
the  leg  becomes  tired  or  nund:>  and  aches.    These  sj^nptoms  disap- 
pear on  rest  and  elevation.     In  many  crises  of  varicose  veins  of 
either  of  the  three  usual  types — \iz,,  hemorrhoids,  varicocele^  or 
^'ariees  of   the  lower  extremity — extensive  changes   may   occur 
^^th  no  discomfort  anil  no  crippling  of  function.    On  the  contrary', 
'Moderate  develojiments  in  either  of  these  regions  may  cause  severe 
and  diMtressing  symptoms.     If  the  deep  veins  are  involved  it  is 
^^poesible  to  recognize  their  presence.     They  are  usually  aso- 
*^'*ited  with  varices  m  the  superficial  veins.    Swelling  and  edema 
^^  frequently  associated  with  varicose  veins  of  the  lower  extremity. 
On  examination  of  the  part  affected  there  is  usually  httle 
*^ifficulty  in  recognizing   the  true  condition  unless  complications 
obscure  the  fiehl.    The  superficial  veins,  large  or  small,  or  both, 
^  the  leg  and  thigh,  the  two  saphenous  veins  and  their  tributaries 
^l^Pear  as  dilated,  tortuous,  nodular  cords  running  beneath  tlie 
skiii^  through  which  the  color  of  the  blood  shows  biue^  the  color 
**^  deeper  at  the  thiimest  spots.    The  cord-like  ridges  are  soft 
^d   collapsible  on  pressure  and  disappear  on  uniform  compres- 
^<itl  or  ele\^ation  of  the  extremity,  only  to  return  on  release  of  the 
PJ'essm-e  or  resumption  of  the  dependent  position.     The  atrophy 
^  the  skin  and  connective  tissue  is  attested  by  the  groove^like 
.  ^^1  along  the  course  of  the  veins.    Throml)i  may  be  felt  if  present 
**^  superficial  veins,  and  occasionally  phleboliths  are  recognized. 

Complications* — Nutritive    distnrlmnces    are    responsible    for 
I  ^Ost  of  the  complications  arising  from  varicose  veins.    In  varico- 
^^le  the  most  distressing  feature,  aside  from  the  possibility  of  pain, 
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is  atrox>hy  of  the  testicle,  a8  showTi  by  the  dmiinished  size  and 
creased  sioftness.  In  the  lower  extremity  the  chief  compHcatic 
are  ulceration,  hemorrhai^e^  intractable  cczemaj  thrombophlebit 
and  a  bra%\iiy,  indurated  edema,  which  may  so  thicken  the  ti^si] 
and  eiilarj^e  the  leg  ius  to  obscure  the  causative  varices  and  g:ive  1 
appearance  almost  of  a  moderate  elephantiasis,  nceration  is  quite 
common,  jind  usually  appears  in  the  lower  half  of  the  leg.  The 
uk-ers  may  be  minute  and  supcrfieial  or  enormously  lai^e  and 
tleep.  They  are  chronic,  and  may  be  either  callous  or  erethiiit 
When  healed  they  tend  to  recur.  The  skin  of  these  legs  is  oft 
pigmenteil  brown^  more  especially  if  ulceration  is  present,  Hema 
rhage  occurs  on  the  surface  or  in  the  tissues.  It  occurs  on 
surface  as  a  result  of  traumatism  or  severe  muscular  effort; 
latter  cause  is  also  responsil>le  for  the  deep  hemorrhages.  Ease 
is  often  responsible  for  the  chief  discomfort:  nothing  offers  pemiri 
nent  relief  for  it  so  long  as  the  veins  remain  untreated.  Throni- 
l)opldebitis  may  result  in  cure,  in  ]>hleboliths,  or  in  LnflanmiaTio 
anil  suppuration.  Its  rec\irrencc  at  frequent  interv^als  is  extreme 
amioying  and  ulcers  are  apt  to  follow  it.  The  great  thickeo 
of  the  tissues,  resembling  elephantiasis,  is  usually  associated  witi 
ulceration,  which  in  its  turn  is  the  most  frequent  eompUeation. 

Prognosis.— After  their  thorough  estalUisliment  varicose  vein 
remain  permanently,  tending  only  to  grow  worse  or  t-o  develo 
their  anno>ing  or  dangerous  complieations.  In  some  instano 
they  appear  dm*ing  pregnancy,  remain  until  parturition*  and  do  n(it 
reappear  until  the  next  pregnancy.  Such  cases  are  brought  to 
f\illy  develojied  \^arices  by  repeated  gestations.  Varicose  veins  tto J 
not  endanger  life  per  se^  but  they  impair  the  usefulness  and  flo" 
tivity  of  the  indivi*lual,  and,  aside  from  the  discomfort  produwi 
by  their  interference  with  the  circulation,  may,  by  development  of 
complications,  result  in  the  complete  incapacity  of  their  hot?t. 

Treatment. — The  treatment  of  varicose  veins  ma3'  be  lookn^l 
upon  as  preventive,  palliative,  and  curative.  The  treatment  o^ 
the  various  complications  is  nothing  diiferent  from  that  of  simil-^ 
lesions  arising  from  other  sources,  except  that  they  cannoi  ti*" 
satisfactorily  managed  until  the  varices  have  been  first  looked  to- 

Pre%^entive  treatment  is,  of  course,  largely  a  removal  of  ctim"^- 
Many  ciises  could  be  avoided  entirely  by  avoitling  unproper  pra^ 
tices  or  removing  mechanical  structures  wluch  are  known,  l*^ 
result  at  times  in  this  condition.  Usually  the  veins  are  prv^ity 
well  advancetl  in  varieosis  l)efore  the  surgc»on  Is  consulted,  luA  ^^^ 
advice  is  only  valual>le  in  prevention  of  further  advanceiiit'nt. 
iSuch  atlvice,  then,  must  be  directt^d  against  all  mechanical  o\^ 
stniction,  however  shght,  against  maintenance  of  the  standing  p<>^ 
tnre  for  long  periods,  as  in  bookkeeping,  and  toward  encou 
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ment  of  elevation  of  the  part  if  possiVjle.    Walking  is  better  for  such 

patients  than  standing,  and  .sitting  is  better  than  habitual  walking. 

The  function  of  the  heart  must  be  maintained^  the  bowels  must  not 

'    be  constipated.    If  the  varices  result  from  portal  obstniction,  their 

further   development  cannot   be  prevented,   except  where   it   is 

pcxssible  to  remove  the  ol»struction  surgically  or  by  therapeutic 

rneans^  or  to  establish  adequate  collaterals  to  relieve  the  portal 

vein  of  a  part  of  its  blood,  as  is  done  by  omentopexy. 

Palliative  treatment  consists  in  the  performance  of  all  that  has 

been  said  on  the  subject  of  preventive  treatment.     Preventive 

treatment  is  intended  to  accomplish  at  an  early  istage  exactly 

\%"hat  palliative  treatment  does  later.     Further,  palliative  treat- 

xnent  niust  give  artificially  the  support  to  the  veins  that  they  have 

lost  in  their  change  from  the  normal  to  the  varicosed  condition. 

This  is  accomplished  b}-  the  use  of  ehistic  bandages  or,  better, 

elastic  hose  made  of  silk  and  rubljer,  imd,  in  case  of  varicocele, 

well-fitted  suspensories.     The  use  of  massage  adds  something  to 

the  comfort  of  the  individual,  but  nothing  permanent.     Injuries 

are  to  be  avoided,  and  the  earliest  appearance  of  complications 

muist  be  a  signal  for  prompt  attention. 

Curative  or  radical  treatment  is  always  surgical-     It  consists 
in  obUteration  or  removal  of  the  veins  affect^l.    The  plans  of 
obliteration  consist  in  the  application  of  ligatures  at  single  or 
numerous  points  in  the  course  of  the  veins,  with  or  without  ex- 
^^ii'ion  of  the  vessels  between  ligatures.     It  is  preferable  probably 
^  double-Mgate  and  sever  the  veins.     The  most  frequently  em- 
ployed of  such  plans  are  Trendelenburg's  ligation  at  the  saphenous 
<^pening  anil  Sehede's  circumcision  (circular  incision  to  the  deep 
*^cia  and  Ugature  of  all  l)ieetling  points),  and  the  application  of 
**gatures  at  various  points  along  tlie  diseased  vessels.    Sometimes 
pbljteration  is  practised,  ill-advisedly,  by  injection  of  escharotics 
^to  hemorrhoids.     Multiple  ligature  may  be  practised  by  the 
**Pen  or  subcutaneous  methofl;   the   former  is  preferal>le.     No 
^^'^^ative  treatment  can  be  offered  where  both  superficial  and  *leep 
^X*ins  are  varicasetl. 

Removal  of  the  veins  is  the  most  satisfactorj'^  plan  of  treat- 
^^nt.  It  is  illustrated  by  the  various  methods  of  excising  hemor- 
""hoiits,  almost  universally  practised,  Ijy  Bcmlett^s  operation  for 
Varicocele  by  double  Ugation  and  excision  of  the  intervx^ning 
^^&iient  and  approximation  of  the  stimips,  and  by  the  ordinary 
^^^ision  of  varices  in  superficial  veins  through  incisions  coextensive 
.  ^th  the  length  of  vein  excised,  or  by  ^laj^o's  plan  of  making  short 
*^cisions  at  long  interv'als,  removing  the  interv^ening  portion  of 
^"^in  with  an  enucleator. 

Radical  cure  of  varicose  veins  must  not  be  undertaken  when 
■^^  deep  veins  have  previously  been  obliterated* 
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CHAPTER    XXX 
LYMPHANGIECTASES  AND  LYMPH-EDEBIA 


The  causes  of  this  condition,  which  rt^ult  in  interference  ^"ith 
the  Ij^nph-cirouhition  sufficiently  to  cause  filling  and  dilatation  of  ^j 
the  Ij-niph-chaanels  and  spaces,  are  either  obstruction  or  obliterar^H 
tion  of  the  iTOiph-vessels,  Pressure  l>y  tumors  and  patholoi^ic^^n 
accumulations,  as  ascites,  and  by  scar-tissut*  may  collapse  tht; 
vessels;  they  may  be  blocked  by  the  direct  growth  of  canceroiis. 
tissue  into  the  channels  or  by  the  presence  of  Filaria  sanguinis 
hominis  (see  Ele]>hantiaais)j  or  by  occlusion  or  obliteration  of  the 
channels  bj^  thrombi  which  develop  as  a  sequel  to  repeated  inflam- 
mations, as  in  recurrent  attacks  of  er>^sipe!as. 

In  case  of  obstruction  of  the  IjTnph-cuirent  the  vessels  dikt« 
and  become  more  or  less  tortuous,  and  may  be  seen  or  felt  beneath 
the  skin,  appearing  much  as  varicose  veins,  but  not  reaching  ^ 
great  a  size,  and,  of  course,  without  the  bluish  color  of  the  latter. 
The  skin  becomes  swollen  and*  to  all  appearance,  edematous, 
pitting  on  pressure,  and  presenting  a  peculiar  whitish  appeanincft 
not  observ^ed  in  other  comlitions.  The  swelling  shades  off  gradually 
into  the  surrounding  nonnal  tissue.  Occjisionally  dilated  ve^b 
appear  the  size  of  a  large  shot,  and  smaller  vesicles  ma>'  cover  tiie 
whole  affected  areas.  The  swollen  surface  pit^s  on  pressure,  just  tf 
in  orilinan*'^  edema.  When  the  thoracic  duct  is  obstructed  the  walb' 
may  rupture  and  cause  iui  effusion  of  chyle  into  the  pleural  (chylo* 
thorax)  or  the  peritoneal  cavity  (chylous  ascites).  Injuries  of 
the  skin,  however  slight,  are  to  be  avoided  in  cases  of  Ij-mphan- 
giectasis,  as  the  channels  and  spaces  are  easily  penetrated  and  ^ 
large  discharge  of  l>inph  will  continue  to  escape,  often  in  spit^  of 
our  best  efforts  to  control  thera.  The  loss  of  hmph  does  not 
impress  the  patient  unfavorably,  but  its  continued  presence  on  the 
skin  surface  will  macerate  and  irritate  the  skin. 

LjTnphan^ectatic  tissues  are  verj^  easily  infected  and  are 
susceptible  to  repeated  inflammation. 

The  prognosis  of  hTuphangiectasis  is  unfavorable  when  the 
vessels  arc  completely  obliterated;  in  those  cases  where  the  ol»- 
literation  Ls  not  so  extensive  the  remaining  vessels  may  be  able 
assimie  the  requisite  additional  function  similar  to  the  coUal 
circulation  in  obstruction  of  blood-vessels.    There  is  little 
IS8 
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to  life  or  limb  except  such  as  the  complications  or  the  cause  may 
entail. 

Treatment. — The  course  to  pursue  is  indicated  by  the  cause 
and  by  the  extent  of  the  lesion.  If  the  cause  of  obstruction  can 
be  removed  the  lymphangiectatic  edema  will  disappear;  if  there 
are  larger  lymphangiectases,  they  should  be  dissected  away. 
If  there  is  reason  to  believe  that  the  case  is  not  one  of  complete 
and  permanent  obstruction,  relief  may  follow  uniform  pressure  and 
elevation.  When  fistulae  appear  they  are  to  be  dealt  with  by 
cauterization  and  pressure  or  by  incision  and  packing,  unless  the 
case  can  be  radically  relieved  by  excision. 

In  cases  of  lymph-edema  and  lymphangiectases  of  large  extent 
the  plan  of  establishing  new  routes  for  the  Ijniph  flow  by  trans- 
planting the  fascia  has  been  undertaken,  but  it  has  not  been  pur- 
sued far  enough  to  make  satisfactory  observations. 
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ELEPHANTIASIS,   ACQUIRED    PACHYDERMIA 


Definition, — This  coEciition  is  a  h>perp!a.sia  of  the  skin  and 
8uh«mtanfx>us  tissues;  the  cuticle,  too,  is  often  hj'perpla^tic. 
Even  the  iiitrtirauscular  connective  tissues  may  be  affected,  due 
to  interference  with  the  circulation  of  hinph. 

Etiology. — The  causes  of  elephantinji^is  are  not  uniformly  the 
same.    The  majority  of  the  cases  are  undoubt^lly  produced  by  the 
para^sito  Filaria  saiiguinis-hominis  (elephiuitiasis  filariosa)^  indige- 
nous in  the  tropics,  where  by  far  the  greater  number  of  aise^  occur. 
This  parasite  in  its  adult  state  Is  capable  of  blocking  the  hmph- 
chaimels  sufficiently  to  obstruct  the  l>Tnph  flow  antl  cause  ele- 
phantiasis, w^liich  occurs  by  no  means  in  all  infected  cases,  gonie 
tropical  countries  sliowin^  the  filaria  probably  in  12  per  cent,  of  the 
population,  the  majority  of  whom  are  and  remain  in  good  iicahh. 
Elephantiasis  aralium  is,  therefore,  to  be  recognized  oj?  a  compli- 
cation that  niay  arise  in  tht^se  causes.    The  larval  stage  of  filaria  W 
passed  in  the  blood,  anii  they  can  be  easily  demonstrate<I  micro 
scopicall>'  in  l>lood  dra\™  during  the  habitual  restin,g  hours,  hea.^ 
usually  at  night. 

A  second  cause  of  elephantiasis  (E.  nostras)  is  repeateii  "mji- 
flammatory  processes  in  the  skin,  such  as  erj^sipelas  and  cczcimmi' 
The  lesion  may  be  cc^ngenital  and  grow  gradually  worse,  especifm^Hv 
if  frequent  inflamniation  occurs,  as  it  is  prone  to  do,  A  com  lit  "iofl 
resendding  elei>hantiasis  vcr>^  closely  (E.  phlebertatica)  is  of  ^<^» 
associated  with  varicose  veins  of  the  leg.  Similar  lesions  are  ^iJ^*' 
often  asisociated  witli  chronic  ulceration.  The  latter  two  cau.s^*^» 
however,  do  not  usually  produce  the  enormous  changes  seen.  ^ 
elephantiasis. 

Finally,  there  is  a  condition  known  as  elephantiasis  neo^''**' 
matosa,  associated  sometimes  with  von  Recklinghausen's  dise^*^**' 
and  usually  affecting  one  lower  extremity.  It  differs  from  eleph^^ 
tiasis  in  the  al>sencc  of  etlema  and  the  presence  of  the  enlaJI?^*^ 
n  od  u  1  a  t  etl  nerves  * 

Pathology. — The  changes  produced  in  elephantiasis  are  ^^^^ 
to  a  hyperplasia  of  the  connective  tissue.    The  skin  and  Efu'>t**^ 
taneous  tissue  are  chiefly  affected;  the  epidermis  may  also  b«  hX' 
perplastic.    However,  in  the  more  severe  cases  the  intramusf'^'^ 
septa  may  be  affecteil  and  the  fat  and  muscular  tissue  tniu*  ^ 
430 
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gnosis* — The  regions  coninionl}^  afff^cted  are  the  lower 
Ities,  the  penis  and  scrotum,  the  labia  and  the  clitoris. 
»casionally  observed  in  other  parts.  The  partin  become  tin- 
Jy  enlarged,  often  many  times  their  original  size,  so  that 
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the  leg  may  measure  three  or  four  times  its  normal  circy 
the  scrotmn  or  the  labia  may  reach  far  below  the  kned 
chtoris  may  reach  the  size  of  a  %vell-developefl  penis,  1 
pearanee  and  vshape  look  wholly  imlike  the  normal^ 
The  surface  may  be  hard  and  hoard-hke  or  soft  and  e< 
The  skin  surface  may  be  nodular,  or  covered  %vith  papi 
tirely  smooth;  it  is  sometimes  scaly,  as  in  ichthyosis.    Tl 
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I' III    ^>       V.h  piiiuir  iuisis  iti  a  m^^a  wouiifi 

l>e  either  translucent  or  pigmented.    The  creases  \ 
skin  are  much  deeper  than  normal  and  the  opp 
are  moist,  macerateti,  iuid  foul  smelling. 

From  a  subjective  standpoint  little  or  no  disc 
felt  except  the  incum1>rance  of  the  gradually  incr^ 
an  unweildly  i>art .  On  the  other  hand,  the  disc om^ 
to  hiten?ie  sufTcring,  l>oth  from  the  burden  of  tlic 


CHAPTER   XXXII 
ANESTHESIA 

Anesthesia  may  be  conveniently  classified  as  local  and 
general.  In  local  anesthesia  it  is  the  intention  to  suspend  sen- 
sibility (especially  that  for  pain)  in  the  part  to  be  operated  on, 
or  in  a  r^on  which  embraces  the  field  of  operation.  General 
anesthesia  produces  not  only  entire  loss  of  sensibility,  but  of  con- 
sciousness as  well. 

Local  Anesthesia. — Local  anesthesia  is  produced  in  two  ways, 
namely,  by  the  appUcations  of  cold,  and  by  the  employment  of 
drugs  which  so  act  ujwn  the  nerve-endings  or  their  fibers  that  no 
stimuli  are  received  or  transmitted  by  them. 

The  employment  of  cold  for  the  production  of  anesthesia  is  of 
ver>'  limited  usefulness,  being  restricted  to  superficial  lesions. 
When  the  depth  of  an  incision  must  be  much  greater  than  the 
thickness  of  the  skin  this  method  is  unsatisfactor\';  it  is  likewise 
avjulable  only  when  the  necessarj'  work  requires  only  a  few  sec- 
onds for  its  performance. 

Anesthesia  is  produced  by  any  compound  or  mixture  that  wiD 
fnn^ze  the  surface.    The  drug  employed  usually  is  ethyl  chloride 
which  should  l>e  sprayed  on  the  surface  until  the  latter  is  covered 
with  a  coat  of  white  frost,  when  the  work  must  proceed  at  (hi<^* 
Carbon  dioxid  is  colder,  more  easily  handled,  and  in  the  cities 
much  cheaper  than  ethyl  chlorid,  and  can  be  applied  and  confo^ 
to  the  desireii  area  much  more  easily:  it  is  molded  into  theprop^ 
shape  and  held  in  contact  with  the  tissues  for  ten  to  thirty-  second^ 
Quicker  :uiil  more  siitisfactorj-  anesthesia  is  produced  if  the  hiU^P 
of  snow  c:ui  l>e  pressed  firmly  enough  against  the  part  to  ohstni^ 
oapillar>*  cin*ulation.    Cold  should  not  be  ^nployed  as  an  an^f" 
thotio  in  iiiilividuals  whose  tissue  resistance  is  poor,  especially   '^ 
ilialnnios. 

The  drugs  possessed  of  anesthetic  properties  are  nuinero*^ 
Tho  mort^  conunon  ones  are  carl>oUc  acid,  magnesixmi  sulph3^^' 
cvvain.  ouoam,  stovain.  and  novocain.  Of  these  the  meet  f"*** 
quontly  employ eil  is  cooain.  of  which  the  full  dose  is  1  ^' 
Euoain  is  used  in  the  same  way.  and  the  dc«^  is  the  same  as  coc^^^ 
It  is  said  to  Iv  less  toxic.  Novocain  is  similar  in  action  to  ^^ 
others,  but  the  maximum  dose  may  l-e  as  high  as  S  gr.  w-ts*^ 
employe^:  in  extradural  anesthesia. 
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Tie  methods  of  employing  these  drugs  are  by  absorption, 
ndermi€  injection,  by  infiltration  (Schleich),  by  h>TK)dermic 
tion,  by  injection  into  ner\^es  (nerve  blockage),  by  intra- 
iLs  injection,  by  intradural  injection  (intraspinal  analgesia), 
by  epidural  injection. 

law   surfaces,    granulating   wounds,    and   especially   mueouB 

ibranes  can    be  satisfactorily   anesthetized   superficially   by 

ing  rather  strong  cocain  solutions  (3  to  10  per  cent.)  in  contact 

them  for  a  period  of  from  fi%  e  to  fifteen  minutes.    The  tonsils 

adenoids    are    thus  especially  susceptible  liecause  of  their 

t  absorptive  iwwer.    Bleeding  wounds  cannot  l>e  anesthetized 

by  this  plan,  an<l  it  is  employed  in  general  more  as  a  prepara- 

for  instrumentation  than  for  operation,  except  on  mucous 

nces. 

rhe  endermic  plan  for  local  anesthesia  is  to  inject  anesthetic 
tionfi  into  the  skin  sufficiently  to  raise  a  white  blelj  along  the 
Be  of  the  proposed  incision.  .Anesthesia  is  instantaneous,  iind 
lods  more  on  the  physical  action  of  the  fluid  mass  on  the  nerve- 
IB  and  endings  than  on  the  anesthetic  contamed,  as  is  attested 
he  flilute  solutions  of  cocain  required  (10  to  \  of  I  per  cent.), 
y  the  similar  action  of  fluids  wluch  possess  no  anesthetic  pro|>er- 
This  plan  is  carried  still  further  in  h\^x>deniuc  anesthesia,  as 
first  inipresscil  by  Schleich  (see  Hchleich's  solution).  Anesthe- 
s  produced  in  the  suhcuttuieous  structures  in  the  same  way  as 
3e  skin  l>y  the  injection  of  large  quantities  of  weak  solutions 
>cain  or  eucain,  and  this  plan  is  much  more  satisfactory^  in  more 
Bsive  operatioiLS  than  the  injection  of  limited  quantities  of 
Qger  soiutions,  because,  liy  using  the  larger  volumes  of  fluid, 
onjy  are  all  the  tissues  reached,  but  the  comliinwl  mechmiical 
jthetic  values  of  the  fluid  are  attained.  Thus,  one  may  easily 
lemiotomy,  goiter,  and  hemorrhoid  operations  by  loctd  anes- 
ia,  provided  no  rough  handling  of  the  tissues  be  engaged  in, 
inexcusable  practice  even  when  the  patient  is  profoundly 
er  general  anesthesia. 

Nerve-blocking  is  employed  in  producing  local  anesthesia,  as 
this  plan  the  injection  of  2  or  3  minims  of  a  I  or  2  per  cent, 
tion  of  cocain  into  the  nerv^e-sheath  wnll  completely  anes- 
Jze  its  whole  distribution.  Of  course,  when  a  region  is  supplied 
Riore  thtm  one  sensor>^  nerve  all  must  be  treated  in  the  same 
iner.  Nerv^e-blockmg  demands  only  small  4 loses  of  cocain, 
Teas  by  the  hypodermic  or  the  infiltration  method  toxic  doses 
Jd  be  requisite  to  produce  even  much  poorer  results.  The 
.'es  are  reached  through  incisions,  the  anesthesia  for  which 
produced  by  infiltration.  By  these  combined  methods  such 
^r  operationa  as  resection  of  the  upper  and  lower  jaws  can  be 
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Batisfactorily  done;  while  it  is  ideal  for  such  minor  operations  as 
the  amputation  of  fingers  anil  toe?,  in  \v!iich  an  attempt  is  made 
to  inject  the  solotion  in  the  rep  on  of  the  nen'es,  hut  not  to  locate 
and  inject  them  individually.  Amputations  of  the  hand  or  foot 
may  be  similarly  executed.  This  plan  ni  blocking  is  frefjuently 
rendered  necessary  by  the  presence  of  inflammation  in  the  part  to  be 
operated,  renderinjc  direct  anesthesia  of  the  part  inathisable. 

Intravenou.s  local  aneslh€''<la  has  recently  been  extensively  em- 
ployed by  German  surgeons.     After  rendering  the  part  bloodless- 
by  the  Esmarch  plan  a  tourniquet  is  applied  above  and  another^ 
below  the  operative  field,  an*i  a  solution  of  eocain  injected  into  a^^ 
vein  between  the  two.     This  follows  the  various  distribution  oH 

the  vessels  of  the  part,  and  aiiesthetiz€*.s  the  entire  volume  em — - 

braced  between  the  tourniquets,  so  that  operations  of  any  degree—— e 
may  be  done. 

Intraspinal  amdgema  is  in  necessary  cases  a  very  useful  pla 
but  it  must  be  looked  upon  only  as  an  unsafe  and  unsati^actor 
alternative  when  other  plaiLs  cannt^t   be  employed.     Here  tL      ^e  i 
eocain  (or  stovain)  solutions,  ^  t-o  2  per  cent.,  are  injected  in  ^^S- 
minira  doses  through  the  third  and  fourth  lumbar  interspace  in^^o 
the  subarachnoid  space  of  the  cord.    No  mjection  should  be  ma<^    fe 
until  the  needle  has  ijeen  placed  so  that  cerelrrospinal  fluid  escap^^*!S. 
The  method  is  not  as  safe  as  general  anesthesia,  and  should  be  u^^^ed 
onl}^  when  the  latter  is  jxjsitively  contra-mdicated.    Anesthesia      i 
not  always  complete,  imd  tlie   sequeliB  are  often  more  dtsagre^"^ 
able   than  those  of  general   anesthesia.     The   blood-pressure      is 
reduced;  nausea,  vomiting,  lieadache,  and  fever  follow.     Intr'^- 
spinal  analgesia  is  a  special  jilan  of  ner\^e-blocking,  and  here    ft« 
elsewhere  anesthesia  is  produced  only  in  the  part  distal  to  the  ei^** 
of  injection. 

Sacral  anesikema  is  the  latest  adventure  in  nerve-blockip^* 
It  is  extradural  injection  of  anesthetic  solutions  into  the  sacraJ 
canal,  and  safely  anesthetizes  a  verj^  definite  group  of  structure** 
Cocain  camiot  be  given  in  sufficient  dosage;  novocain  is  employe*! 
instead.    The  foniiula  recommended  by  Siebert  is  as  follows: 

Scxi.  bicarb.,  C.  P.  Merk 0.2    gm. 

Sod.  chlorat    ,  ,  ,  .  . , ,    0,2   gm. 

Novocuin 0.75  gjn. 

Aq.  de^st , ...,,*.*..  50       c.c. 

Twenty  io  25  c.c.  of   this   solution,  after  m  omen  tar}'  boiling 
and  the  addition  of  5  mmims  of  adrenalin  chlorid,  1 :  1000,  b  injecud 
into  the  sacral  canal  through!  lie  membrane  which  marks  iU?  lovi?^ 
limit,  tli*^  hiatus  sacralis;  the  patient  remains  in  the  sitting  posture 
from  eight  to  twenty-five  minutes,  or  until  anesthesia  is  complf^* 
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and  then  assumes  the  position  required  for  the  operation.  It  is 
employed  in  all  castas  where  the  operative  field  is  supplied  by  the 
distribution  of  the  sacnil  plexus,  aamely»  in  ^'prolapsus  ani,  hemor- 
rhoids, perineorrliaphy,  and  other  procedures  in  the  perineal  and 
genital  regrions;  furthermore,  in  obstetric  operations." 

Similarl3%  epidural  anestheda  is  being  employed  for  anesthetiz- 
ing the  dorsal  and  lumliar  nen.^es. 

The  advantages  of  local  anesthesia  are  manifest.  The  pre- 
operative preparations  for  general  anesthesia  are  avoided,  and 
postoperative  discomfort  is  spared  the  patient.  The  danger  is 
less,  the  time  of  oi)eration  in  minor  ca^^e*^  shorter,  and  the  expense 
is  not  so  high.  But  espeeially  those  major  cases  where  general 
anesthesia  is  contra-indicated,  on  account  of  the  general  condition 
of  the  patient,  on  account  of  the  nature  of  the  operation  or  the 
patholog\'  for  which  it  is  ofTeretl,  local  anesthesia  has  a  much 
'^^ider  and  more  useful  field  than  it  has  receiveil  at  the  hands  of 
tile  profession. 

Local  anesthesia  may  be  prolonged  somewhat,  usually  by 
ponibining  adrenalin  chlorid  with  it,  unless  the  latter  is  contra^ 
ntaclicateii  or  feared,  owng  to  the  possibility  of  secondary  hemor- 
i^hape. 

General  Anesthesia. — (leneral  or  pulmonar>^  anesthesia  is 
Pt'oduced  by  the  inhLilation  of  the  vapors  of  various  dnigs  which 
^'"e  liquid  or  gaseous  in  their  natural  state,  such  as  ether,  chloro- 
form, nitrous  oxid,  ethyl  chlorid,  and  ethyl  bromid;  l>y  condjina^ 
t^*ons  of  these,  for  example,  aleohol-ether-chloroform  mixture 
C-A..  C,  E.),  and  by  using  two  or  more  of  them  in  succession. 

Prior  to  administration  of  a  general  anesthetic^  in  all  except  the 
^^*^o^t  insistent  emergeney  cases,  a  thorough  physical  examination 
^^*    t-he  patient  should  be  made. 

Physical  Exa7mnaU'orL — This  should  be  such  as  to  determine 

^"^^  24,ccurately  as  possi!>le  the  condition  of  the  heart,  lungs,  kidneys, 

■^"■^^^cl  throat  espeeially;  and  of  less  frequent,  but  not  less  great  im- 

^^^^^ance,  the  general  condition^  as  one  often  sees  cases  in  %vhich 

^**^^re  is  no  question  aliout  the  need  for  surgery,  l>ut  a  ver\'  grave 

*    ^^^^  relative  to  the  patient's  ability  to  tolerate  anesthesia.     If  it 

^^   ^iDossible  to  detennine  the  condition  known  as  status  Ijiuph- 

^  ^^c^us  it  should  be  accepted  as  a  bar  to  all  ft)rms  of  general  anes- 

*^^5?^ia,  except  in  the  most  urgent  cases.    The  history  of  the  patient 

^^''^^^^isionally  reveals  the  fact  that  a  previous  anesthetic  has  ahnost 

5^^c>A"ed  fatal.     In  all  cases  where  general  anesthesia  is  contra- 

r^^clieated,  it  should,  if  possible,  be  supplanted  by  local  anesthesia. 

^-*^    general,  ether  is,  from  a  theoretic  standpoint,  contra-indicated 

^*^    cases  of  pulmonar}^  lesions,  tuberculosis  and  severe  !>ronehitis, 

^^*^cl  in  cases  of  nephritis.    Many  surgeons,  however,  use  it  in  all 
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their  work,  as,  with  improvefl  methods  of  administration^  i 
produces  apparently  less  lianii  than  any  other  anesthetic,  ^^^ 
avoids  the  objoetionable  feature  of  irritation  manifevSted  by  ^t 
old  p!an  of  administration,  Chlorofonn  is  contra-indicated^  es^3 
cially  in  all  ciuses  who  have  heart  lesions  or  disease  of  the  ht^-^  i 
muscle,  and  is  aljsolntely  to  be  tabooed  in  status  hTuphati  -^ 
and  in  patients  who  have  recentiy  had  diseases  which  frequei^^ 
affect  the  heart,  such  as  diplitheria. 

Preparation  shouki  lie  Ije^n  a  sufficient  time  prior  to  the  h^^ 

for  anesthesia.     In  the  first  place,  every  patient^s  mouth  sho* 

l>e  i:>ut  iiitrO  a  sanitary  eondit ion  by  a  competent  dentist  a  few  di— s= 
before  operation.  This  precaution  is  a  great  step  toward  »"^ 
prevention  of  postanesthetic  pneumonia,  and  should  be  insis^^^ 
upon.  The  sanitary  condition  should  then  he  maintained  by  ^^^ 
use  of  a  tooth-brush  imd  a  sanitaiy  lotion  or  powder,  all  of  whs 
to  this  day  are  strangers  to  many  patients.  The  upper  air-j 
sages  should  be  cleansed  if  there  is  a  chronic  excess  of  secretic 
and  the  operation  should  be  postponed,  if  possible,  if  there  is 
acute  mflamniation  of  the  respiratory  tract.  The  stomach  shou 
be  antl  remain  empty  for  several  hours  prior  to  the  operation; : 
food  should  be  allowed  within  ten  or  twelve  hours;  long  periods 
starvation  are  ill  advised  except  in  gastro-intestinal  work.  Wat 
may  be  taken  in  moderate  quantities  up  to  the  time  of  operatic 
If  the  stomach  contains  foot!  at  the  time  of  operation  it  should  1 
€»mptied  liy  laviige.  The  bowels  should  be  emptied  by  a  modera  ^- 
purge  two  days  prior  to  operation  and  by  enema  the  evening  ar  ^- 
the  monaing  before  operation.  Severe  purgation  should  not  \S 
allowed,  and  purgation  within  twenty-four  hours  prececdiir* 
operation  is  not  so  satisfaetor>^  as  an  earli(^r  one,  a^side  from  beiir:* 
objectionable  on  technical  grounds  in  surgery  of  the  alinientar*^ 
tract.  For  several  hours  prior  to  operation  the  patient  shoullJ 
be  kept  quiet  in  bed. 

The  choice  of  an  anesthetic  is,  aside  from  what  hiis  been  smi-^ 
above,  detennined  largely  l)y  the  flora tion  and  nature  of  thri 
operation,  often  by  the  caprice  of  the  surgeon.  In  cases  of  shorr^ 
opt^ration,  wiiere  rigitlity  and  tremor  cannot  interfere  with  thrf 
w^ork,  or  where  an  expert  ctui  aLhnuiister  it,  nitrous  oxid  may  bcJ 
used;  ethyl  ehlorifl  has  the  same  advanttiges  niui  disadvaixtag^^ 
of  quick  anesthesia,  early  recovery,  rigidity,  and  tremor,  Chloro* 
form  is  preferred  by  many  in  similar  cases,  and  possesses  the  ac:>^ 
vantages  without  the  disadvantages  of  the  other  two;  with  ' 
prolonged  anesthesia  may  be  produced  if  necessary;  and,  whifi^ 
this  has  l>een  done  v^Hth  nitrous  oxid  athninistered  with  oxygen* 
or  by  ethyl  chlorid,  the  practice  has  comparatively  few  adherent:^-^ 
So  far  as  practice  in  general  work  is  concerned,  ether,  chloroft>rr: 
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and  nitrous  oxid  are  the  standard  anesthetics^  and  in  the  United 
States  ether  is  emptoyed  singly  or  in  conjunction  with  nitrous 
oxid  by  the  great  majority  of  surgeons. 

The  Relc^ive  Danger  of  Anestkelics,~Amde  from  special 
danj^ers  arising  from  anesthesia  in  patients  who  have  certain 
pathologic  conditions,  there  is  an  element  of  danger,  small  but 
not  to  he  forgotten,  in  the  administration  of  anesthetics  in  general. 
A  drug  that  is  powerful  enough  to  cause  loss  of  consciousness  and 
semiibility  can,  when  pushed  far  enough,  or  in  the  presence  of 
certain  often  obscure  couditions  in  the  body,  and  with  the  aid  of 
certam  stimuli  or  traumatisms,  produce  death.  Hence,  not  only 
should  the  danger  of  anesthesia  be  recogrxized  by  the  surgeon,  but 
the  patient  should  be  apprised  of  this  danger  in  general,  and  also 
of  any  special  danger  in  his  own  case.  The  mortahty  from  anes- 
thetics is  small,  l>ut  it  is  just  as  likely  to  occur  in  those  who  are- 
anesthetized  for  slight  as  for  severe  operations.  Tlie  safest  anes- 
thetic is  nitrous  oxid,  with  a  mortality  of  one  in  250,000  or  300,000; 
^ther  comes  second  with  a  death-rate  of  1  in  18,000  to  2^^,000; 
t-hloroform  kills  1  in  3000  to  5000.  The  death-rate  from  ethyl 
ehlorid  is  not  worked  out  sufficicntl}*  to  be  dependable,  but  is 
probably  between  ether  and  chloroform,  and  that  of  A.  C.  E.  is 
^ot  ^tablished. 

The  causes  of  death  from  anesthesia  are:  (1)  Paralysis  of  the 
Q^art  during  incomplete  anesthesia^  especially  if  chlorofom  is  being 
*ised:  this  is  apt  to  occur  from  disturbance  of  the  patient  by  l>e- 
S^Uining  to  operate  too  soon^  especially  m  the  region  of  the  fifth 
**crve,    (2)  From  asph>^iation,  as  occurs  when  the  air-passages  are 
obstructed  by  foreign  l>odies,  enlarged  tonsils  and  adenoids,  or  by 
the  tongue,  and  when    the   limgs   are  filled  with  mucus,  as  in 
wonehorrhea,  or  when  vomitus  or  l)l<x>d  is  sucked  into  the  trachea. 
v3)  By  paralysis  of  the  heart  or  respiration  from  overflosage  of 
the  anesthetic.     The  highest  centers  are  anesthetized  first,  then 
the  centers  of  motion  and  sensation,  the  vital  centers  hist.     (4) 
^y  the  combined  shock  produced  by  anesthesia  ami  operation. 
^t   must  be  borne  constantly  in  mind  that  shock  occurs  inde- 
^^tidently  of  hemorrhage,  and  that  it  may  be  produced  during  full 
^^esthesia  as  certainly  as  in  its  absence;   the  surgeon  should, 
therefore,  deal  as  gently  with  the  tissues  as  possible,  whether  the 
^^esthetic  be  local  or  general.     If  the  danger  of  shock  is  antici- 
pated in  such  operations  as  the  larger  amputations,  it  may  be 
^^uced  to  a  minimum  by  blocking  the  larger  nerves  with  cocain 
^*^fcre  severing  them.     Crushing,   bruising,   tc^aring  the  tissues, 
^P^ially  the  nerves,  adds  to  the  shock  produced-     In  all  cases 
^ely  to  be  attended  with  shock  constant  watch  should  be  held 
^*^  the  blood-pressure. 
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Surgicol  Anesthesia. — The  room  should  be  quiet  and  free  from^ 
an  audience,  but  there  should  always  be  at  least  one  attend^itii^-, 
besides  the  anesthetist.    The  anesthetic  should  be  given  in  smaM^^ 
quantity  at  tlie  beginning  b>'  an  assistant  who  is  able  to  gain  an< 
to  hold  the  confidence  of  the  patient.    If  this  can  be  done,  and 
the  anesthetic  is  not  pushed  too  rapidly,  the  anesthetist  will 
some  way  cause  the  patient's  attention  to  be  directed  away  froi 
the  anesthetic  by  causing  him  to  mterloek  his  fingers^  to  count 
hsten  to  occasionally   repeated   assurances  made   by   the  an< 
thetist.    In  a  word,  if  a  bit  of  suggestion  is  combined  with  tfcraiie 
anesthetic  the  course  will  be  much  easier,  and  the  formerly  d^-  _p. 
scribed  second  stage,  or  stage  of  excitement,  mill  be  eUminatetl  ^^   q^. 
much  less  marke<l.    In  eases  where  the  patients  are  very  nervo^— -7^^ 
or  excitable,  as  in  exophthalmic  goiter,  Crile  has  very  wisely  su^^^, 
gested  that  the  patient  be  ignorant  of  the  time  and  the  fact        ^/ 
anesthesia  by  daily  allowing  him  to  inhale  different  drugs  throu^^^ 
the  cone,  so  that  he  will  consider  the  real  anesthetic  as  a  mattcT*   of 
daily  routine  and  be  anestheti^zed  without  knowing  it.     Such  csLj^ea 
are  especially  benefited  by  a  dose  of  morphin  or  mor|>hin-hyose/o- 
scopolamin  a  half-hoiir  or  an  hour  before  beginning  the  anesthetic. 

As  the  anesthetic  is  given  the  patient  should  be  carefully  ob- 
served by  the  anesthetist  for  any  untoward  change  in  his  con(ii- 
tion,  who  should  give  notice  at  once  if  it  is  serious.  Administer- 
ing the  anesthetic  should  occupy  one  assistant's  entire  attention, 
and  he  shoidd  not  l>e  tempted  from  his  post  by  a  desire  to  sec  tbe 
details  of  the  operation. 

AVhen  surgical  anesthesia  is  attained  it  may  be  recogniztnl  hy 
the  disappearance  of  the  retiexes.  The  eyes  look  straight  away 
during  surgical  anesthesia,  and  they  do  not  move,  as  in  the  in- 
complete stage,  by  rolling  aimlessly  and  slowly  or  by  a  n>"stagpiic 
movement.  Sensation  is  lost;  this  is  determined  by  touching 
the  coniun{*tiva  (which  is  not  a  wise  practice)  or  by  pressing  uvcra 
sensory  nerve,  as  the  supra-orbital.  The  experienced  anestlifti^^ 
can  usually  recognize  surgical  iioesthesia  by  the  relaxation  and  tb' 
more  or  less  characteristic  respiration,  which  is  even  and  nKKi*'f* 
ately  full.  In  the  administration  of  ether  there  is  frequently  a 
moderate  snoring;  it  should  not  amount  to  marked  stertor.  1^ 
chloroform  anesthesia  the  respiration  is  usually  verj^  quiet. 

Once  surgical  anesthesia  is  attained^  it  should  be  the  ane^ 
thetist's  purpose  to  hold  the  patient  as  superficially  under  it  ^ 
possible,  rememl>eruig  always  that  there  are  certain  part6  of  ao 
operation  which  require  deeper  anesthesia  than  others.  T^ 
skin  and  external  mucous  membrane  are  most  sensitive  and  othcR 
are  often  completely  insensible,  for  example,  the  brain  and  the 
peritoneum.    The  anus  is  extremely  sensitive,  especially  to  divul- 
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moQ,  and  the  anesthetist  should  be  notified  when  such  a  proced- 
ure is  about  to  be  undertaken,  particularly  if  chloroform  is  being 
given,  lest  the  resultant  deep  iiLspiration  cause  an  overdose. 

Emergencies, — ^The  most  freciuent  soiu'ce  of  anesthetic  acci- 
denta  arises  from  imperfect  exclusion  of  undesirable  cases,  or  if 
they  are  recognized  as  undesirable,  from  improper  preparation. 
Patients  who  have  myocarditis  or  fatty  heart-s,  very  marked 
atheroma,  advancetl  nephritis,  Addison's  disease,  or  status  IjTnph- 
aticus,  and  those  who  have  had  serious  trouble  from  anesthesia  are 
bad  risks,  and  should  be  anesthetized,  however  briefly,  only 
under  the  direst  necessit>\  Those  who  are  extremely  septic  are 
likewise  bad  suljjects.  On  the  contrary,  tuberculous  patients  are, 
as  a  rule,  easily  and  safely  anesthetized,  except  in  aclvanced  pul- 
monary cases.  In  spite  of  all  precautions  there  will  remain  a  small 
mortality  attached  to  the  atlminist ration  of  anesthetics.  The 
cases  due  to  mechiiical  obstruction  of  the  air-passages  l>y  blood, 
muciLs,  tongue,  tonsils,  and  foreign  bodies  can  be  easily  eiimin- 
ated  at  the  time  or  prepared  for  in  advance.  The  two  causes  to 
which  attention  is  especially  calletl  are  paralysis  of  the  heart  and 
of  the  muscles  of  respiration. 

In  cavse  the  heart  fails  to  perform  its  function,  the  anesthetic 
is  withdra^Ti  instantly^  the  patient  is  placed  in  an  exaggerated 
Trendelenburg  position  (except  in  the  presence  of  large  masses  in 
tlie  abdomen  which  by  pressure  may  further  cripple  the  heart's 
action);  stinnilants  are  to  be  administered^  of  which  adrenalin 
chlorid  Is  the  most  important,  and  it  should  be  given  directly 
into  a  vein  in  normal  salt  solution.  The  heart  may  be  stimulated 
into  action  by  slapping  the  chest  directly  over  the  cardiac  region, 
t>y  massage  through  the  (haphragm  in  abdominal  cases,  or  directly, 
softer  doing  thoracotomy.  Experimentally  the  latter  has  proved 
to  be  a  wonderful  plan;  in  hmnan  practice  it  has  not  so  far  been 
'■^sorted  to  extensively. 

If  respiration  fails,  one  must  determine  instantly  w^hether  or  not 
*^  is  due  to  ol>struction;  if  it  is,  the  effort  is  continued  by  the 
patient,  but  it  is  unavailing,  and  the  obstruction  should  be  re- 
moved or  relieved  by  tracheotomy  or  intubation. 

Otherwise  the  pulse  is  to  be  examined  immediately,  and  will 
Pfohably  be  found  of  sufficient  volume.  The  head  is  lowered  and 
^'^^ficial  respiration  is  ilone  with  the  normal  rhythm,  not  rapittly 
^^  excitedly.  Ox>  gen  may  be  used,  especially  if  a  Meltzer-Auer  or 
^*'Sberg*s  apparatus  is  at  hantl^  as  this  plan  alone  will  aerate  the 
^looU  for  an  indefinite  time.  The  sphincter  ani  externus  should 
^  dilatcil  or  a  limip  of  ice  inserted  into  the  rectum  and  cold 
applications  made  to  the  face.  So  long  as  the  heart  continues  to 
^^t  these  efforts  should  be  continued,   but  they  often  prove 
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futile  in  cases  both  of  cardiac  and  respiratory  paralysis.  The 
faradic  batter>^  has  been  used  in  these  cases  of  paralysis  with 
questionable  results.  It  is  superfluous  to  add  that  the  anesthetic 
should  be  discontinued. 

There  are  certain  danger  signals  which  should  impress  the 
anesthetist  at  once,  namely,  rapidity  of  the  pulse,  especially  if  it 
occurs  suddenly;  sudden  fall  of  the  blood-pressure  in  the  absence 
of  marked  hemorrhage,  and  dilatation  of  tlie  pupils,  the  wider  the 
worse,  in  complete  anestht^sia;  and  they  demand  that  the  anes- 
thetic be  discontinueil,  or  practically  so,  imtil  the  condition  can 
be  righted. 

Following  anesthesia  there  is  usually  a  period  of  more  or  less 
prolonged  nausea  and  vomiting.    This  depends  on  the  anesthetic^ 
the  mode  of  its  administration^  the  quantity  consumed,  and  the 
duration.     Ether  more  unifomdy  protluces  nausea  and  vmnittnp— 
than  the  other  anesthetics,   but  occasionally   they  may  folloT^ 
chloroform  and  continue  for  several  days.    Ordinarily  the  nausea 
disappears  by  t!ie  end  of  six  to  twelve  hom-s.    This  is  one  of  the 
greatest  objections  to  general  anesthesia;  and,  although  it  ca 
be  reduced  to  a  minimum  >  so  far  it  cannot  be  uniformly  eliminate  J 
The  l>est  plan  for  prevention  is  proper  preparation  beforehand 
proper  atlminist.ration  by  a  skilled  anesthetist,  avoidance  of 
necessary  delay  in   tlie  operation,    and   lavage  of   the  stoma 
as  soon  as  practicable  after  the  anesthetic.     If  these  fail,  various 
drugs  are  employed  to  control  the  nausea  if  it  is  distressing, 
which  the  most  iniix>rtant  are  morphin  hy]Todermically,  the  t^^ 
jectioiLs  to  ^vhich  need  no  mention.     Chloretone  hiis  been 
ministered  1  with   some  success.     The  administration  of  l-raixi^^^S^ 
doses  of  tincture  of  iodin  in  1  dram  of  water  ever>'  hour  or  1 
seems  to  give  some  relief. 


CHAPTER    XXXIII 

TUMORS 

Definition.— A  tumor  is  an  autonomous  growth  consisting  of 
p>€Tverteti  cells,  maintaining  itself  independently  and  at  the  sacri- 
fioe  of  normal  tissues,  and  functionating  incorrectly. 

Until  the  etiolo^'  and  patholog>^  of  tumors  are  more  fully  under- 
3t:ood  no  correct  definition  fx^rhaps  can  be  given.    The  term  * *tuiTior" 
foxroerly  embraced  mimy  lesions  (granulomata)  which  have  been 
TC^moved  from  tiiis  category  by  aclvances  m  our  knowledge,  which 
in  ever>"  instance  has  limited  the  scope  of  the  word  tumor.     What 
further  restriction   may  be  established  by  future  investigations 
oaiiDot  even  be  sunniseil.    The  definition  is  mtended  to  distinguish 
ti^xmors  as  a  group  from  physically  similar  masses  produced  by 
loioiSTi  causes,  such  as  tul>erculous  masse^s,  gummata,  actinomy- 
cosis, inflammatory^  masses^  and  new  tissue  formation  in  general, 
'the  causation  of  all  of  which  we  know  very  defixutely,  ^md  which 
^re  derivetl  from  the  pre-existing  cells  in  consequence  of  the  action 
of  definite  causes.    While  clinical !y  and  microsoopieally  the  differ- 
entiation between  such  enlargements  is  often  difficult,  yet  their 
l><*havior  upon  with<lrawal  or  destruction  of  their  cause  is  entirely 
^^ifi^erent  from  that  of  tmnors.     The  former  disappear  or  are  re- 
pLaeed  by  fil>rous  tissue,  and  have  not  in  their  cells  the  power  to 
P*X>pngate  themselves  indefinitely  after  their  extracellular  stiniu* 
f  ^^  is  gone.     But  tumors  are  made  of  cells  a  part  of  whose  nature 
*^  this  perverted  tendency  to  multiply  indefinitely  and  Lndepend- 
^ntly  of  any  so  far  recogniztxl  extraneous  stimulus;  in  them  it  is  in- 
Cerent ^  intraceUidar,  anrl  the  new-cell   progeny  have  the  same 
J^ridency  transmitted  to  them,  which  does  not  occur  in  inflammti- 
^'^^Ty^  miisses.    There  is  no  tendency  in  tumors  towanl  retrogression 
,  «^^   toward  cessation  of  their  unnatural  course.    The  cells  of  in- 

i     ^"'Xnnator^'  masses  represent  an  effort  of  nature  to  antagonize  the 
•Y^^^^e,  or  the  result  which  such  antagonism  produces  on  them. 
^e   cells  of  tumors  represent  only  the  aimless  multiplication  of 
?Us  whose  only  well-perfonneil  function  is  this  verj^  multiplica- 
,  vj^*^  and  self-nutrition  in  spite  of  the  fate  of  related  tissues  of  the 
I  t^^^  ^  ^  whole.     The  same  difference  is  observ*ed  in  hj^iertro- 
^*^^Q  and  hj^ierplasias;  producing  abnormal  enlargement  of  part-s 
^^^  organs,  the  cells  maintain  their  proper  relation  to  the  general 
I    ^^^Tiomy,     In  tumors  their  behavior  is  indepenilent  of  local  or 
I     'S'^Tveral  needs  and  of  the  tissues  from  which  they  are  derived. 
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Benign  and  Malignant  Tumors. — ^The  most  important  ^^ 
division  of  tumors  is  that  based  on  their  clinical  course,  naff^-^*' 
into  benign  and  malignant;  and  while  there  are  all  degrees      ^^^^ 
tween  the  two,  it  is  of  the  utmost  practical  importance,  both  f:^*^^^ 
the  standpoint  of  prognosis  and  of  treatment,  to  know  in  whid=^»"    ^} 
these  subdivisions  a  given  tumor  falb;  not  that  one  would  v^^^-^^ 
for  the  development  of  the  tumor  until  its  clinical  course  is  mmrm  ^w^^- 
f est,  but  ^dth  a  view  of  recognizing  microscopically  the  nature  of    ^^^  ^^ 
growth  in  its  early  stages  and  of  advising  its  host  accordingly. 

A  benign  tumor  is  one  that  in  and  of  itself  has  no  tendencj-"^       ^ 
destroy  the  life  of  the  individual.    Its  presence  in  the  tissues  i 
not  per  se  reduce  the  health  and  result  in  emaciation  and  de 
Death  may  result  from  a  benign  tumor,  but  when  it  does,  it  coe 
in  consequence  of  the  physical  presence  of  the  tumor,  where 
tumor  behaves  precisely  as  a  foreign  body  in  its  position  would,, 
in  consequence  of  accident  or  complication.     So  by  obstruct 
large  vessels,  the  alimentary  tract,  the  air-passages,  or  by  pr 
sure  on  the  brain  or  cord  a  benign  tumor  may  cause  deatii 
rectly;  on  the  other  hand,  it  may  become  gangrenous  or  infla 
and  suppurate,  or  bleed  in  consequence  of  pathologic  change 
accident,  and  produce  death  indirectly,  as  would  happen 
similar  condition  were  produced  in  normal  tissues. 

A  malignant  tumor  is  one  which  in  and  of  itself  does  produ 
death  invariably  if  allowed  to  pursue  its  course  unmolested, 
may  accidentally  kill  the  patient  by  its  mechanical  presence  or  1 
accident  or  complication,  and  it  is  much  more  subject  to  su^' 
than  benign  tumors  are;  however,  if  this  fails,  death  invariab- 
results  from  the  presence  of  a  malignant  tumor  in  the  tissues^—     ^^ 
malignant  tumors  kill  regardless  of  the  ultimate  size  attained,  tb^'*' 
small  as  certainly  as  the  large. 

It  is  necessary  for  the  student  of  tumor  pathology  to  learn  nc:^' 
only  the  difference  in  a  general  clinical  way  between  benign 
malignant  tumors,  l^ut  the  essential  microscopic  diflference  whic^!^^ 
is  the  earliest  positive  plan  of  differentiation,  and  the  only  certai-2^ 
very  early  differential  means  at  our  command. 

Rate  of  Growth. — The  rule  is  that  benign  tumors  grow  slowljg^-^ 
while  malignant  tumors  grow  rapidly.    But  the  terms  "slow" 
"rapid"  are  so  indefinite  that  their  significance  can  be  learned  onl. 
from  practical  experience.    There  are  frequent  exceptions  to  thc^- 
rule,  for  a  malignant  tumor  may  exist  for  ten  or  more  years  i 
the  part  in  which  it  develops  be  smaller  than  normal,  while  a  b^^ 
nign  tumor  may  reach  a  ver>'  suspicious  size  within  a  year. 

Blood  Supply. — Benign  tumors,  except  vascular  tumors,  - 
more  pxwrly  supplied  with  blood-vessels  than  malignant,  but  ti^d-X^"^ 
is  of  more  value  from  the  operative  standpoint  than  from  t^Mz-^Jie 
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diagnostic,  and  is  of  very  gretit  importance  in  connect  ion  with  the 
great  tendency  of  certain  malignant  tuniors  to  be  comi>li€ated  xvith 
hemorrhage,  which  is  often  uncontrollable  and  may  hastily  produce 
death. 

EnciipmilaHon,— The  capsnic  of  a  tumor  is  a  white  connective- 
tissue  sheath  surrounding  it.  The  capsule  is  derived  from  the 
accumulation  of  connective  tissue  on  the  surface  of  a  tumor  as  it 
enlarges  and  from  the  proliferation  produced  by  the  growth. 
Benign  tumors  are  usually  encapsulated— i.  c,  the  whole  tumor, 
all  of  the  tumor  cells,  con^stiiutes  the  ma^ss  within  the  capsule. 
Manifestly  tho>^e  benign  tumors,  such  as  warts,  which  do  not  de- 
velop in  the  midst  of  connective  tissue,  are  not  encapsulated. 
The  capsule  may  vary  in  thickness,  in  one  in^stance  being  definite 
and  well  developed,  in  another  extremely  attenuate^L  Mahgnant 
tumors  are  usually  not  encapsulated;  however^  sarcomata,  especi- 
ally early  in  their  course,  may  be  definitely  encapsulated,  and  thus 
present  some  of  the  usual  signs  of  benign  tuniors;  their  capsule  is 
not  a  true,  but  a  pseuflocaj>sule ;  the  diflference  between  the  two 
being  that  a  true  capsule  contains  all  the  tumor  elements  within 
it,  whereas  a  pseudocapsule  may  contain  tumor  cells  in  the  sul> 
stance  of  its  wall,  and  they  may  be  found  also  entirely  outside 
the  capsule,  that  is,  a  pseudoeapsule  doe^  not  contain  all  the 
tunior  elements  i^athin  it. 

Pain,— Foin  is  absent  from  benign  tumors  except  when  they 
involve  nerv^e  tissue  in  their  growth,  press  upon  nerv^e-endings  or 
fibers,  or  are  painful  on  account  of  accidents  or  complications. 
Malignant  tumors  are  usualh'  painless  until  they  have  advanced 
well  in  their  course,  and  the  physician  must  never  await  the  ai> 
pearance  of  pain  as  a  diagnostic  point  or  draw  conclusions  from 
its  absence, 

Infillration. — Infiltration  may  \ye  defined  as  the  growth  of  the 
tumor  into  surrounding  structures.  Benign  tumors  do  not  infil- 
trate the  cells  remaining  in  contact  with  the  tumor  and  form- 
ing a  part  of  the  tumor  mass,  which  is  definiteiy  delimited.  On 
the  contrar>%  malignant  tumors  infiltrate  surrounding  tissues,  so 
that,  although  the  tumor  maj'  seem  to  be  definite  in  its  outlines 
and  even  encapsulateti,  one  cannot  know  to  what  extent  cells 
from  the  tumor  have  grown  from  this  mass  into  the  surrounding 
tissues,  or  when  processes  have  projected  themselves  into  the 
IjTnph-spaces  and  along  various  other  channels.  Thus  it  is  pos- 
sible to  understan*!  how  the  lumen  of  a  vein  may  be  filled  ^\ith  a 
process  which  has  extended  through  the  wall  l>y  infiltration  and 
groT;*'n  along  the  canal;  or  how  a  small  proces^s  may  grow  out  through 
a  foramen  and  produce  a  second  nodule  directly  connected  with  the 
original  mass,  as  potatoes  are  with  the  vine.    Infiltration  of  malig- 
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naiit  tumors  causes  disintegration  aiici  destruction  of  the  ih 
affected,  bone  even  beting  no  exception  to  the  rule.  In  many 
stances  mfiltration  may  be  recognized  by  the  indefinite  outliii 
of  the  tumors  or  Ijy  their  fixation.  The  direct  growth  of  cano 
cells  from  one  organ  into  another  in  contact  with  it  deserves  me 
tion  here. 

Mobility, — Because  of  their  encapsulation  benign  tumore 
movable,  which  means  that  they  are  capable  of  being  move 
relative  to  thf^  tissues  which  imniefliately  surround  tlieni,  and 
not  simply  that  the  organ  in  which  tlie^^  originate  can  be  move 
in  its  relations.     When  a  benign  tumor  arises  from  a  structu 
such  as  l>one^  relative  to  which  it  cimnot  be  moved,  the  relatii; 
mobility  of  the  surrounding  soft  parts  may  be  recognized 
amount  to  the  same  clinical  significance  as  if  the  timior  were  mov 
able  in  its  bed.    Benign  tunxors,  especially  in  the  pel\ds  and  ab 
domen,  may  become  fixed  and  immovable  on  account  of  adiie- 
Bions  to  the  parietes  and  viscera;    this,  of  course,  is  accident.*il#1 
and  offers  no  solution  to  the  nature  of  the  tumor,     It  is  \\if*e  if  1 
possible  to  elicit  a  histor>'  whicii  would  determine  the  preseactl 
or  absence  of  such  inflammation,     Mahgnant  tumors  may  li^ ' 
inmiovable  from  their  inception:  they  may  be  movable  for  a  time 
and  becume  fixed  hiter  by  infiltration,  or  they  may  appear  ae » 
retrograde  chtrnge  occurring  in  old  l)enigii  tumors,  and  this  fixii- 
tion  is  one  of  the  important  signs  of  such  change.    Immobihty  of  *  \ 
malignant  tumor  may  be  recoipiizable   only  partially,  i,  f.,  not 
in  ever>'  direction,  as,  for  ex;mii)l(\  is  shown  in  the  early  appearance 
of  Halstead's  sign  of  manmiar>'  carcmonia.    Immobility  may*  in 
ailvanced  stages  of  iiifiltration,  be  so  extensive  as  to  fix  the  ot^^ 
in  which  the  tumor  appears^  or  several  organs  may  be  fixed  im- 
movably together  and  the  whole  mass  densely  attached  to  sur- 
rounduig  structures.    So  the  rectum,  vagina,  uterus,  and  bladd^^f 
may  all  lie  involved  in  one  cancerous  mass  antl  the  whole  at- 
tacheii  to  the  pelvic  walls.     A  very  imix>rtant  means  of  d^ti'f" 
mining  mobility  of  tumors  of  the  skin  or  mucous  membrane  and  of 
tumors  which  underlie  these  membranes  is  to  att-empt  to  elicit 
the   nonnal   gliding  of   these  membranes  over  suht^icunienW 
structures;  if  this  is  absent,  it  is  interpreted  as  imniobility* 

Lymph^node  Enlargement. — Benign  tumors  ilo  not  affect  tb<^ 
IjTnph-nodes  into  w^hich  the  region  drains,  Malignant  tumor* 
of  the  cancerous  type  do  pro<hice  enlargement,  which  is  due  to  the 
presence  and  multiplication  of  cancer  cells  within  the  nodes. 
Sarcomata  occasionally  produce  l>inph-node  involvement,  l>w^  \ 
only  in  special  cases.  It  may  become  necessiiry  to  distinguish 
between  enlargement  of  Ij^iph-no^les  due  to  cancer  cells  and  Uia^ 
arising  from  infection  of  an  ulcerative  tumor  from  which  no  cells 
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have  reached  the  IjTiiph-notles.  This  can  be  sunniseci  only  in  a 
clinical  way,  the  e^mcerous  nodes  coming  up  slowly,  while  those  due 
to  infection  may  enlarge  in  a  very  few  days.  The  only  certain  test 
is  the  micro.scope,  and  in  case  of  doubt  the  patient's  welfare  de- 
mands that  snch  ntxles  he  treated  a,s  cancerous.  Manifestly,  in- 
flammation of  l>€TOgii  tumors  may  cause  l}Tnph-node  involvement. 
Meiastasis, — By  metastasis  is  meant  the  escape  of  a  cell  or  a 
group  of  cells  from  a  tumor  into  the  blood-  or  lymph- vessels,  and 


Fig.  89, — Meta^tiisis  in  lung-     Teratoma  testis.     (X   about  J  natural  aiae.) 


it^  lodgment  and  development  in  some  more  or  less  remote  part 
of  the  body.  The  secondarj^  tumors  thus  formed  are  called  metas- 
taseBi  and  produce  the  same  cell  types  found  in  the  original  or 
primary  tmnor.  Benign  tumors  ilo  not  metastasize;  a  few  excep- 
tions have  been  ol>ser\'ed  apparently  m  cases  of  adenoma  and 
chondroma,  but  if  benign  tumors  ever  produce  metastases  it  is 
so  rare  an  occurrence  as  to  have  little  practical  bearing.  Malignant 
tumore  do  habitually  produce  meta^stases.  Tumor  cells  escape 
into  the  blood-vessels  or  IjTnph-channels  and  are  carried,  in  the 


b. 


Fig*  91.^ — Metastasis  in  lirain.     Teratoma  teatifl.     (X  about  }  natural  siie.) 

development  of  secondary  tumors.    It  must  not  be  concluded  that 

all  seeondan^  tumors  arc  met  astatic,  as  will  be  showTi  later. 

Ulceralion. — As  any   normal  i?tructure  may   be  affected  by 
ulceration,  so  may  any  tumor,  the  benign  with  less  frequency 
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than  normal  tissue;  malignant  tumors,  especially  cancers,  with 
far  greater  frequency.  This  is  so  true  that  few  malignant  tumors, 
indcsBd,  situated  in  the  skin  or  mucous  membrane,  or  which  reach 
these  teguments  by  infiltration,  escape  ulceration  at  some  time 
in  their  course— some  early,  some  hite. 

The  ulcers  are  of  the  chronic,  incurable  type;  no  granulations 
of  a  healthy  nature  are  seen,  and  the  surfaces  of  the  ulcers  are  cov- 
ered ^ith  necrotic  material,  tUscharge  more  or  less  abundantly,  and 
etnit  the  unmistakable  odor  of  decomposing  flesh.  This  odor  may, 
ia  ulcerative  carcinomata,  i>e  quite  as  intolerable  as  that  observed 
ia  the  worst  forms  of  gangrene.  It  should  be  remembered  in 
cases  either  of  carcinoma  or  sarcoma  that  incision  into  the  tumor 
is  more  likely  to  be  followed  by  ulceration  than  by  healing;  the 
closer  the  timior  is  to  the  surface,  the  greater  this  probabiUty. 

Hemarrhage. — In  coasequence  of  two  pathologic  facts — namely, 

that  malignant  tumors  invade  and  weaken  the  walls  of  blood-vessels 

and  that  they  ulcerate — it  is  easy  to  imderstand  that  hemorrhage 

is  not  only  liable  to  occur  in  cases  of  malignancy,  but  that,  havuig 

occurred,  it  is  more  likely  to  persist  or  to  recur  because  of  the 

^inhealthy  condition  of  the  vascular  walls  and  their  consequent 

inip€»rfect   physiologic   activity.     So   frequent  is  ulceration  and 

hemorrhage  in  cases  of  concealed  cancers  of  the  digestive  tract 

that  the  latter  is  one  of  the  most  important,  though  unfortunately 

too  late,  signs  of  this  comlition  relicit  on  by  the  profession.     In 

addition  to   the  hemorrhage  attendant  upon  ulceration,  sarco- 

*i^ta  frequently  bleed  into  their  own  tissues,  a  verj^  characteristic 

^^ature,  but  present  no  grave  dangers  so  long  as  the  blood  can- 

5^ot  escape.    When  hemorrhage  from  an  ulcerative  surface  occurs, 

^t  may  recur  in  slight  attacks  until  emaciation  and  anemia  are 

extreme,  or  it  may  be  profuse  aiicl  result  in  immediate  death, 

benign  tinnors  do  not  ulcerate  and  consequently  do  not  bleed, 

^«  a  rule;  neither  are  they  subject  to  hemorrhage  into  the  tumor 

substance. 

Cachexia. — ^It  has  been  shown  already  that  benign  tumors  do 
-^^ot.  t^nd  to  kill ;  likewise  they  do  not  affect  the  general  health  of 
^iie-ir  host.  On  the  contrarj^  malignant  tumors  do  invariably 
^ff^fct  the  general  health  independent Ij^  of  their  local  compUca^ 
^^ci^ns,  although  they  may  advance  to  enormous  dimensions  occa- 
sionally without  producing  great  constitutional  impression,  pro- 
"^'^ded  they  escape  ulceration,  hemorrhage,  and  infection,  which 
^^ci4o  the  inten^sity  of  cachexia  and  to  the  rapidity  of  the  develop- 
^*^*^^nt.  Cachexia  is  manifested  hy  pallor  or,  rather,  a  sallow  skin^ 
^i3aaciation,  and  anemia,  and  is  attended  by  weakness  and  anorexia. 
Recurrence, — ^When  a  benign  tumor  is  dissected  out  one  may 
^^^  certain  in  most  instances  that  it  is  removed  in  toto;  consequently 
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it  will  not  recur.  But,  o\\njig  to  infiltration,  metastases,  and  the 
root-like  protrusion  of  tiaiior  tissues  into  the  hmph-channels 
and  similar  spaces,  one  can  never  be  absolutely  certjun  of  remov- 
ing all  of  a  malignant  grow^th,  and  it  is  nece^ssary  to  admit  that 
in  a  large  percentage  of  cases  even  the  most  extensive  removal 
fails  to  eradicate  the  wliole  of  the  new  growth.  The  cells  left 
in  situ  continue  to  multiply,  and  after  a  time,  often  amounting  to 
several  years,  the  tumor  recurs. 

Degeneration, — The  cells  of  the  benign  tumors  are  of  a  t^-pe 
much  closer  to  normal  tissue  than  those  of  malignant  tumors, 
grow  much  less  rapidh%  and  are  much  less  subject  to  degenerative 
changes  than  the  latter.    This  fact  explains  how  it  happens  that 


/»     * 


Fig.  92* — Cachexia.     O.stcHjsurconm  of  era  mum.    This  patient  died  witiiui 
three  days  after  this  photogjaph  was  made. 

mahgnant  tumors  are  so  much  more  prone  to  ulceration  aflti 
disintegration. 

Microscopic  Differences. — The  above  differentiation  between 
benign  and  malignant  tumors  is,  as  has  b^en  stated,  clmlcd 
But  it  is  necessary  to  know  the  character  of  a  tumor  long  before 
these  various  manifestations  occur,  and  the  microscope  is  rceort«a 
to  to  ascertain  the  facts.  Yet  the  question  arises  here,  naniely, 
Just  what  b  the  essential  microscopic  e^ddence  which  constitut*^ 
the  proof  that  a  tumor  is  malignant?  It  must  be  stated  here  tUtt 
since  it  is  impossible  practically  for  the  pathologist  to  exaroin^ 
carefully  ever>'  part  of  a  specimen  sulimitted,  he  may  be  un- 
fortunate enough  to  find  no  evidence  of  malignancy  in  the  scctwfi 
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examined,  while  another,  near  or  remote,  would  show  URmistak- 
able  proof  of  it.  For  this  rea^^on  the  pathologist  should,  if  pos- 
siblcj  have  the  whole  tumor  suhmitted  for  a  choice  of  sections, 
or  the  section  submittetl  shoulil  be  taken  from  the  most  sus- 
picious (clinically)  portion,  namely,  the  moc^t  rapidly  growing 
portion.  There  can  he  no  question  that  e^'ery  specimen  of  the 
least  uncertainty  shoul<l  be  submitted  to  microscopic  examination. 
In  normal  tissues  cells  of  certain  function  are  foimd  only  in  cer- 
tain relations  to  the  tissues  aluiut  them.  Hence,  the  epithelium 
in  various  parts  of  the  body  is  found  to  lie  on  a  connect  ivtvt issue 
substratum.  In  benign  tumors,  although  there  may  be  nmch  dis- 
turbance of  structure  in  a  gross  or  microscopic  way,  yet  this  one 
relation  remains  untlisturbed,  and  the  epithelial  cells  of  the  tumor 
^re  found  always  on  the  right  side  of  the  com tective- tissue  sup- 
irt  and  in  proper  relation  to  it.  But  in  malignant  tumors  the 
so-called  **insane  cells"  sho%v  evidence  of  penetration  of  their  sup- 
porting tissue  in  all  stages,  from  the  slightest  dip  lielow  the  proper 
level  to  invasion  of  the  memiirane  and  into  the  tissues  beyond. 
The  power  a  cell  has  to  invarle  tissues  contrary  to  its  normal 
histologic  and  functional  relationship  establishes  its  malignancy. 
Malignancy  cannot  be  safely  rUagnosed  as  suspicious  by  the 
pathologist.  If  the  tumor  is  malignant,  it  should  show  the  proof. 
If  it  is  only  suspicious  as  yet,  it  has  surely  not  reached  the  sta^e 
where  the  same  operation  should  l>e  done  as  in  cases  of  certain 
maligiiancy.  Welch's  ex7>erienee  with  \mcertain  eases  has  led  him 
to  the  conclusion  that  they  are  almost  invariably  benign.  The 
nearer  the  cells  are  in  their  resembhmee  to  the  embryonic  type, 
the  greater  the  prolvability  of  malignancy. 

The  Origin  of  Tumors.^ — There  are  two  antagonistic  theories 
as  to  the  source  of  tumors.  The  cellular  theory  is  accepted  by  it-s 
supporters  as  an  ex|>lanation  of  the  entire  list,  while  those  who 
advocate  the  parisitic  theor>^  explain  only  certain  tumors  by  it^ 
leaving  the  remainder  untouched  (see  Etiologj^  of  Cancer). 

The  cellular  theor>%  usuall>^  accredited  to  Cohnheim,  proposes 
an  ex|>lanation  of  the  origin  of  tumors  as  follows:  It  is  supposed 
that  a  larger  number  of  cells  is  produced  in  the  early  subdivisions 
of  the  o\aim  l>oth  liefore  and  after  its  formation  of  epiblast, 
mesoblast,  and  hypol)last  than  is  necessar>^  for  the  future  develop- 
ment of  the  embr>^o  into  a  normal  child,  and  that  these  cells  ceaae 
to  multiply  and  remain  quiescent  alongside  of  the  other  multiply- 
ing cells  and  are  enveloped  by  them.  Those  cells  which  cease 
to  develop  further  are  known  as  **cell  rests."  As  the  tissues  reach 
a  further  stage  of  development  toward  the  nonnal  fetus,  when  the 
cells  have  specialized  for  the  formation  of  various  histologic  tis- 
sues, still  other  more  highly  developed,  more  specialized  cells  iire 
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converted  into  '*cell  rests/'    From  these  cell  rests  tumors  are  sui 
posed  to  originate,  due  to  the  rest  cells  taking  on,  from  some 
known  cause,  a  second  groT\i:h^  so  to  speak,  in  which  their  power 
to  muhiply  is  re-^stal>!ishcd,  and  that  without  restriction  and  out 
of  all  relation  to  local  or  general  demands  of  the  body,  and  vNithoui 
the  power  to  advance  beyontl  the  stage  they  had  reached  whi 
they  became  rests.     To  this  Nicholas  Senn  added  the  furthi 
item  that  not  only  cell  rests  may  produce  tumors,  but  they  may 
originate  from    imperfectly   developed    (young)    cells  which 
formed  in  the  course  of  t!ie  healing  or  regenerative  process.    Hen* 
there  are  tumors  of  the  early  embnt^omc  cell  type,  which  are  kno^ 
as  malignant  tumors,  and  various  tumors  of  more  or  less  ful 
developed  cells,  which  confonn  histologically  to  the  normal  varii 
ties  of  tissue  found  in  the  bocly,  and  their  tissues  resemble  t 
normal  so  closely  that  one  would  often  be  at  a  loss  to  differential 
the  one  from  the  other.    Furthermore,  the  classification  of  tumom 
can  be  made  by  coiLsidering  the  emlvryonic  layers  of  tissue,  an^ 
subthviding  those  tumors  falling  under  the  respective  t>T>es 
accordance  with  the  histologic  structure  of  the  tissue  found. 
Homologous  tumors  are  those  forming  in  tissues  of  their  ovm\ 
type;  heterologous  tumors  form  in  tissue  histologically  diiTerenl 

In  this  connection  it  is  nec(?ssary'  to  impress  that  tumors  whi< 
originate  from  the  cells  of  one  of  the  three  embr>'onie  layers  nev( 
are  converted  into  those  which  originate  from  cells  derived  f 
another  layer.  Hence,  mesoblastic  tumors  are  characterized 
some  variety  of  mesobhi^tic  cells;  if  benign,  they  may  becotue 
malignant,  but  if  they  do  it  is  certain  that  a  mesoblastic  mali^" 
nant  tumor  will  result;  the  same  is  true  of  epiblastic  and  b>'P<'' 
blast ic  tumors. 

Classification  of  Tumors. — 

I.  Mesoblaalic  (Comiec live- tissue)  Tumors: 

A.  Benign ^  B.  Malignant. 

1.  Chomlroma,  I  L  Sarcoma. 

2.  Osteoma,        I  2.  Endothelioma. 

3.  lipoma,         V  Lower  forma. 

4.  Mvxo)im» 

5.  Fibroma,       J 

6.  Myoma,  ^ 

ft   T  *.^*.^,»«^«:^Tv,o    f  Higher  forms. 
a.  LAnnpii&tigeioma,  1       ^ 

9.  Neuroma,  J 

n.  Epiblastic  and  Hypoblast ic  Tumow: 

A.  Benign.  B.  Malign&nt. 

1 .  Papilloma  (Tegimicn t  ar>^  Cells ) .     1 .  Epit helioma  (TegumentJiry  Crh). 

2.  Adenoma  (Secret ing  Celb),  2.  Carcinoma  (Functionating  Cellft). 

III.  Mixed  Tumors: 

A-  Teratoma. 


>U^ 

M 


Iji^ndroma. 

^^Xxently  in  the  cartilaginous  state,  or  ecchontlroma  ossificans, 
'«Xi^[i  shows  a  greater  or  smaller  degree  of  ossifieation, 

Mnchondr&maia  are  derived  from  cartilaginous  rests  in  the  sub- 
^**-*Xce  of  normal  bone,  but  ahva>'s  in  bone  derived  originally  from 

^^*^ilage;  they  do  not  appear  in  Ijones  wliich  formal  in  membranes, 
^^Vi  as  the  crania!  bones.    They  may  be  peripiieral,  fomaing  at  the 

453 


454 


PRINCIPLES  OF  SUBGERT 


surface  of  the  bone,  or  central,  fomiing:  within  the  substance  of  the 
bone,  ^m 

Chondroma  fradurce  is  a  cartihiginous  outgrowth  from  the  swB 
of  a  recent  fracture  into  the  surrounding  soft  parts* 

Chondromata  appear  also  in  the  soft  parts,  and  are  con8 
quently  heterologous  tumors,  all  of  the  above  being  homologou 

Etiology. — Most  chondromata  originate  without  discoverabli 
cause,  presumably  from  cartilaginous  rests  at  their  point  of  origitu 
It  is  interesting  to  note  that  heterologous  chondromata  are  found, 
almost  invariably  in  structures  tiiat  lie  in  close  anatomic  relatioxi 


\'^ 


Ftg.  94.— Mesenteric  chondroma  I  he  siie  of  a  large  orange. 


to  bone  or  cartilage,  or  that  lie  during  the  fetal  state  in  such  r^[ 
tion — €.  g.,  the  testicle — and  Cohnheim  and  his  followers  expWo'^ 
this  way  the  source  of  cartilage  cells  in  the  soft  structures.  Trau- 
matism may  ser\^e  as  a  cause,  as  was  indicated  alxjve  by  the  t^^ 
'^chondroma  fracturse,"  especially  if  the  injur>^  is  received  dunn? 
the  period  of  growth;  cartilage  rests  are  also  prmluced  in  rickt|t*' 
Structure. — The  matrix  of  chondromata  is  usually  hyftii^^ 
cartilage,  although  fibrous  or  elastic  cartilage  is  sometimes  B*en. 
The  cells  are  of  irregular  shape  antl  have  no  definite  arrangement 
Tlie  blood-supply  of  the  tumor  comes  through  the  surroufiKfiDI 


n 


CHONDROMA 


455 


perichondral  membrane  and  the  coimective-tlssue  septa  h^ng 
between  the  nodules.  The  tiniior  is  usually  surrounded  by  a 
definite  perichondral  capsule,  iiut  this  is  by  no  means  constant;  it 
is  oftener  wanting  in  the  soft  tumors.  Choiidromata  are  usually 
of  irregularly  nodulated  form,  and  the  nodules  do  not  contain 
blood-vessels  or  comiet-tive  tissue. 

Sites  of  Formation.— Ecehonrh-omata  form  in  connection  with 
nomiid  cartilage,  especially  in  the  lar>Tix,  the  rilxs  of  old  people, 
and  at  the  cliviis  Blumanbaehii. 

Enchondromata  appear  in  connection  with  the  diaphyses  of 
the  smaller  long  bones,  particularly  the  metacarpals,  metatarsals, 


»i/,./is^rs;* 


''.ii'^^j*j-; 


Fig,  95,— Cliondromu.     (X  about  100.) 

*nd  the  phalanges.  They  are  also  found  less  frequently  in  the 
larger  long  bones,  especially  the  femur,  and  in  the  irregidar  bones, 
r>f  which  the  most  important  are  the  ossa  innominata  and  the 
ecapulae* 

The  heterologous  tumors  are  observ^ed  chiefly  in  the  mammary 
gland,  the  testicle,  the  ovaries,  the  parotid  glands,  the  lungs,  and 
the  neck  (branchiogenic  chondroma).  They  are  al&o  seen  in  the 
fascia    (See  Fig.  96.) 

Diagnosis,— Chondromata  var>^  in  size  from  Yery  minute 
masses  to  enormous  gro^\i:hs  larger  than  a  man's  head,  grow^ 
slowly,  and  are  surrounded  by  structures  which  are  movable  in 
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relation  to  them,  except  when  situatiKl  centrally  in  bone.  Tbey] 
are  nodular  and  hard,  as  a  nile^  although  ela^sticity  may  be  elicited ' 
in  them  after  reaching  a  moderate  i^ize,  which  distinguishes  tht^ra 
from  bone.  The  surface  of  large  chondromata,  especially  in  old 
tumorsj  often  show  soft  spots,  due  to  degeneration.  Their  prefer- 
ence for  the  osseous  sj^stem^  their  development  at  the  ends  of  the 
small  long  bones,  their  fretjiient  appearance  on  the  hands  and 
feet  simultaneously  and  in  great  numbers,  so  that  several  fingers 


Fig*  96. — ^Heterologous  chondroma  over  right  scapula. 

and  toes  may  be  affected,  and  the  deformity  resulting  therefro^^^;^ 
together  with  the  loss  of  fimction,  renders  their  diagnosis  qb^^  ^ 
The  diagnosis  may  be  further  cleared  up  by  puncturing  the  tum^^ 
with  a  sharp  needle,  which  can  be  forced  into  tlie  substance  of  tF^  ^ 
tumor,   except   in  the  central  enchondromata,   and  cannot  t^*" 
forced  into  osseous  tumors.    A  skiagraph  will  also  show  a  difft?^, 
ence  betw^een  the  shadow  of  cartilage  and  bone  tumors.    In  ih^  j 
softer  varieties  it  may  be  difficult  or  impossible  to  differentiate 
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chondroTna  from  sarcoma,  especially  if  regional  or  remote  metas- 
tases have  occurred^  and  differentiation  is  of  least  necessity  here, 
as  the  soft  ones  are  especially  liable  to  become  malignant. 

Vaiiatioiis,— Chontbomata  sometimes  appear  as  mixed  tumors, 
the  more  common  being  osteochondroma,  fibrochondroma,  m>TCD- 
chondroma,  angiuchondroma,  and  chondrosarcoma. 

Patbologic  Changes. — Chondromata  are  especially  liable  to 
certain  regres^^ive  changes,  namely,  m^Tcooiatons  degeneration 
and  cyst  formation;  they  also  become  calcified  or  ossified:  in  the 
latter  instance  they  can  be  distinguished  from  osteoma  by  the 
presence  of  a  thin  layer  of  cartilage  covering  the  surface  of  the 


-HetprologouiH  rhuinlroma  over  right  scapula  after  removal  and  sec- 
tion. 


or.    Central  chondromata  occavsionally  are  covered  by  a  bony 

1  X.    They  may  become  sarcomatous  after  existing  a  long  time 

^  >enign  tumors,  and  occasionally  produce  metastases  and  in- 

-^te  surromitiing  tissues  as  sarcoma  tloes,  \\ithoiit  conforming 

^^le  latter  type  in  other  respects*    Rupture  of  the  cysts,  ulcera* 

^^^>^,  infection,  and  putrefactive  decomposition  may  occur. 

^     Prognosis* — The   outlook    in   cases   of   chondroma   is   good. 

^y  proflure  more  or  less  defornaity.  and,  when  situated  in  the 

"^^^i^n  of  an  articulation,  are  likely  t«  limit  or  destroy  its  function. 

^  multiple  chondromata,  those  which  grow  most  rapidly  should 
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be  considered  the  most  unfavorable.    If  they  assume  accelerated 
growth  after  a  time  it  is  an  indication  of  malignancy. 

Treatment — Chondromata  should  be  removed,  if  removal  is 
possible  without  mutilation,  unless  they  are  so  situated  as  to 
render  the  operation  hazardous.     Slowly  growing  tumors  may 
usually  be  left  in  situ  without  great  danger,  but  they  should  be 
observed  occasionally  by  a  competent  physician,  and  the  patient 
should  be  warned  of  the  possibility  of  malignant  change.    Always, 
if  possible,  they  should  be  removed  by  enucleation,  sparing  the 
surrounding  bone  and  periosteum.     When  the  bone  has  been 
rendered  useless,  when  there  are  positive  signs  of  malignancy,  and 
when  recurrence  takes  place  after  conservative  procedures,  resec- 
tion or  amputation  should  be  practised. 


CHAPTER    XXXV 
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Definitioii.^Aji  ost^eoma  is  a  t>enign  tumor  whose  essential 
•jcture  is  matle  up  of  lx>ne  tissue. 

Classification. — Exostoses  are  bony  outj^owths  from  bone, 
^^y  are  ealk\l  exostoses  when  they  arise  in  the  mecluliary  spaces 
«pong>^  bone. 

Osteomata  are,  in  accordance  with  their  structure,  classified 
o  oeteoma  dumra  or  ebumum  (ivory  or  ebumated),  osteoma 
Migiosum    (spongj"    or   cancellated),    and   osteoma   niedullare 

^ullar>0* 

Osteoma  fradurm  is  an  osseous  tumor  arising  at  the  site  of  a 
c?ture. 

Etiology.^Beyond  the  influence  of  trauma  and  prolonged 
tlatioo  nothing  is  known  of  their  origin.  They  are  frequently 
■"«ditar>'.  They  are  derived  either  from  cartila^^e  or  from 
Host^imi.  In  the  fonner  case  they  form  a  subperiosteal  tumor 
rnovably  attached  to  the  underlying  bone. 

Structure, — The  structure  of  eburnated  exostoses  is  exceed- 
^ly  dense  and  ivory-like,  so  hard  that- they  can  frequently  not 

cut  with  the  best  chisels;  there  are  no  marrow  spaces,  or  but 
significant  ones,  no  vessels,  nothing  but  solid  lx>ne.  In  the 
langj"  variety  the  bone-tissue  and  marrow  spaces  are  both 
25scnt,  as  in  cancellous  bone,  from  which  it  cannot  be  distin- 
ished  on  section.  In  the  meduilar>"  type  the  bony  substance 
S5till  further  diminished  and  the  soft  tissue  is  much  in  excels. 

Sites  of  Formation. — Tlie  niajority  of  osteomata  form  either 

<lirect  comiection  with  the  skeleton  or  in  close  proximity  to  it. 
^terologous  osteoniata  are  infrequent.  The  long  bones  at  the 
'^^l  of  the  epiphyses  and  at  the  insertion  of  lar^^e  muscles  are 
"^orite  sites.  The  bones  and  sinuses  of  the  face  and  cranium  are 
tnnion  sites.  Osteoma  dunmi  is  especially  frequent  on  the  flat 
>^es  of  the  skulh  Siihun^iuil  osteoma  develops  as  a  round,  painful 
«Jule  under  the  great  toe-nail.  Osteomata  develop  from  the 
^^r  jaw,  upper  jaw,  and  the  ethmoid^  occasionally  protruding 
^  the  orbit  or  even  from  it.  Osteoma  fracturse  (caUus  luxurians) 
'^'^lops  at  the  site  of  fractures  and,  unlike  excessive  callus,  does 
|kdisap()ear  later*     Heterologous  osteomata  are  found  in  the 
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muscles  and  tendons,  in  the  brain  and  in  the  mening^,  in  the 
lungs,  trachea,  choroid,  and  sclera. 

Diagnosis, — The  presence  of  a  slow-growings  bony-hard  tumor 
in  connection  with  the  skeleton  suggests  osteoma.  It  is  painless 
and  the  tissues  are  movable  over  it.  The  surface  may  be  smooth  or 
noduhited,  and  the  tumor  may  be  pedunculated  or  sessile.  They 
rarely  attain  the  size  of  a  fist.  They  do  not  soften,  as  chondromatl 
sometimes  do,  cast  a  denser  shadow  in  the  skia^aph,  and  cannot  I 
punctured  with  a  needle.     Occasionally  a  periosteal  osteoma  i 


Fig.  98. — Skiagrajih  of  o8iooiiia  of  Boooiiii  as. 

movable  relative  to  the  bone.  Inflammatory^  enlargements  givf  * 
historj^  of  inflanunation  and  pain  and  are  tender  upon  prefigure 
Myositis  ossificans  can  lie  distinguished  liy  the  histor\^  of  tmtiina 
OF  inflanunation,  its  development  in  muscles,  usually  the  deltoid, 
adductor  magnus,  and  cjuadriceps,  and  the  presence  of  iat^ 
pt*riosteum  covering  the  underlying  bone  as  shown  by  skiagrain^ 
The  general  or  progressive  fonn  of  myositis  ossificans  is  slower  dm 
more  witlely  distributt^l  and  of  imknoA\Ti  cause. 

Varieties* — Osteomata  are  not  admixeti  with  other  type? ' 
tumor  tissue,  except  in  cases  where  soft  timiors  undergo  oesificM 
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[1.  They  are  almost  uniformly  niade  up  of  bonei  and  conform 
one  of  the  types  given  above. 

Pathologic  Changes. — Pedunculated  osteomata  lymg  m  cavi- 
s  occasionally  lose  their  vitality,  due  to  infection  or  necrosis 
the  pedicle,  and  are  called  dead  osteomata.  Other  than  the 
inges  due  to  infection  and  the  rare  possil>iiity  of  sarcomatous 
rogression,  they  are  not  halde  to  pathologic  changes.  No 
mges  occur  in  osteoma  ebumura. 

Prognosis* — Osteomata  are  among  the  most  beni(?n  tumors, 
eir  location  in  the  peh-is  of  females  may  cause  difficult  or  im- 
^i^ible  deiiverj'  of  the  fetus,  or,  within  the  cranial  cavity,  they 
y  produce  fatal  pressure. 

Treatmeot.^-Unless  they  cause  serious  sjinptoms  or  produce 
ioUi%  deformity  they  may  be  left  alone.  They  are  often  so 
lated  as  to  render  their  removal  impracticable.  The  ivory 
e  can  be  removed  only  with  the  greatest  difficultv',  unless  they 
removed  by  excising  the  segment  of  bone  contauiing  them, 
unculated  tumors  should  be  cut  away  at  the  base  of  the 
icle. 


Definition. — This  is  a  tumor  whose  essential  structure  L^  ^^' 
nectivf^tisi^ue  ceil*  lying  in  a  matrix  of  mucin.  This  tissue  is  :f^-^3und 
noniuilly  only  in  the  umliilical  cord  of  the  fetus,  in  the  \n't::^^"w^ 
humor  of  the  eye,  and  in  the  degenerative  changei?  occurri^^^"^^  ^ 
the  old.  It  is  abundant  in  the  developmental  life  of  the  f^^^tu^j 
and  is  the  antecedent  of  connective  and  adipose  tissue.  This  ti-i— ^=^or, 
therefore,  is  closely  allied  to  fibromata  and  lipomata. 

Classification.^MjTcomata  do  not  occur  in  pure  form,  -•inhere 
being  always  an  admixture  of  other  tissue  elements,  whicfci.  ^^^ 
be  flii^ciLssed  under  varieties.  Clinically,  they  are  soft  or  t'^^a^^t 
dependent  upon  the  quantity  of  mucin,  cells,  and  conn« 
tissue.  In  connection  with  the  mucous  membrane  they  are  sf 
of  Jis  polyps.  The  mixed  m>^omata  are  distinguished  from 
tumors  sufferinp;  m>Tcomatous  degeneration.  For  example, 
mor  consisting  of  an  admixture  of  fatty  tumor  tissue  with 
oma  is  cullefl  lipom>^oma  or  m3icolipoma»  while  a  lipoma  ^ 
going  myxomatous  degeneration  is  calleil  lipoma  myxomatr<^=^^^^^* 

Etiology, ^Nothing  is  knowTi  of  the  etiolog}^  more  thai^t        ^"^ 
embrj^onic  theory  of  Colml^eim. 

Structure. — The  stmcture  of  mj'xomata  is  the  presence  ^^^  ^ 
cells  in  an  intercellular  substance  (matrix)  of  mucux,  which  cc^^^^' 
lates  in  alcohol  and  shoivs  the  acetic  acid  reaction  (microscopic2£3i'  ^^?'* 
The  cells  may  be  round,  spindle,  or  multifK>lar.  In  the  latt^^*^  "*" 
stance  the  processes  may  be  extremely  long,  and  seem  to  anX^-^^jf* 
mose  with  those  from  other  cells.  Giant  cells  are  occasiod^^^j^ 
obser\^ed.  The  tumor  is  surrounded  by  a  capsule,  from  w^^*^*^^^ 
blood-vessels  ramify  in  varjnng  abundance  throughout  the  tu^^*^** " 

Sites  of  Formation. — From  ivhat  has  been  said  above,  it  *^^*^^^ 
be  etisily  understood  that  mjTComata  may  originate  in  any  ti  ^^^" 
of  the  connective  or  atlipose  type  or  in  mucous  membrane.    Y^- 
ever,  certain  sites  are  marked  by  especial  pre<lilection.     ^I:^!^ 
mata  occur  in  the  nose  (nasal  polypi)  with  ver}^  great  freque::^^^  V 
jmd  occasionally  in  the  uterine  canal.    In  the  connective  and      ^     . 
pose  tissues  mjTcomata  are  found  most  freciuently  in  the  tl^  ^^he 
The  cheeks^  particularly  at  the  angle  of  the  jaw,  the  hand,  . 

back,  the  breast,  the  labium  majus,  and  the  scrotum  are  favc:^^ 
sites.    They  are  seen  in  the  meningeSi  the  brain,  and  the  ner'^*^ 
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In  the  nerv^es  the}-  originate  in  thr?  glia,  separate  the  nen^e-fibers, 
and  are  spindle  shaped.  Sometimes  they  have  been  seen  in  the 
placenta  and  occasionally  in  the  navel. 

DiagnosiSp^ — Mjotoniata  are  plow-growing,  encapsulated,  mov- 
able tumors.  They  occur  in  the  young  and  middle  aged  usually, 
but  may  be  congenitaL  Miiny  are  seen  which  do  not  conform  to 
this  statement,  owing  to  tlie  fact  that  they  contain  ^sarcomatous 
elements.  The  superficial  tumors  arising  from  nasal  and  uterine 
mucosa  are  ver>^  frequently  peduneulatedj  a  feature  that  facili- 
tates their  removal  from  such  cavities,  Myxomata  are  translu- 
cent and  are  soft,  resembling  lipomata  or  even  cysts  in  this  respect. 


Fig.  99, — Myxoma. 


Linipli 


:ibout  100.) 


They  may  be  fluctuant  or  pseudofluctuant.  They  are  usually 
Email,  although  mstances  of  individual  timiors  the  size  of  a  fist 
or  even  of  a  cocoanut  are  reported.  They  are  usually  roundish 
and  flattened  or  elongated  by  the  enviromng  tissues.  The  surface 
of  small  tumors  is  sm<:K>th,  but  the  larger  ones  tend  to  have  nodular 
surfaces.  They  are  not  painful,  but,  b>'  virtue  of  their  fret|uent  de- 
velopment in  the  nose,  they  cause  tlistress  by  obstruction,  and 
deformitj%  if  large,  and  in  the  uterine  cervix  they  may  cause 
pain  and  hemorrhage.  In  the  nasal  cavity  thej'  are  often  multiple- 
Variations. — This  tumor  is  proliably  not  found  in  the  pure  type. 
It  is  frequently  mixed  with  fibrous  tissue,  and  this  is  the  cause  of 
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the  increased  density  in  hard  poljT>8»  which  are  more  frequently 

seasile  than  the  softer  ones,  and,  it  is  said,  more  Ukely  to  recur 
and  become  malignant  after  incomplete  removal.  They  also  ap- 
pear as  myxolipoma^  myxochonitroma^  and  angiom>Ticonia  or 
mjTComa  telangiectaticimi.  Myxosarcoma  h  quit^  a  frequent  form 
of  malignancy,  independently  of  secondary'  changes  arLsing  in 
either  tumor. 

Pathologic  Changes.— C>^tie  degeneration  (m>TComa  cysticum) 
sometimes  occurs,  and  the  assumption  of  a  malignant  course  is  verj* 
common;  so  true  h  this,  that  Lc^xer  discusses  m>'^oma  under  the 
general  subject  of  sarcoma.  Ulceration  and  hemorrhage  occa- 
sionally are  observeil  in  mj^'omata  of  the  mucous  membrane* 

Prognosis, ^ — ^Encapsulated  mir'xomat^  are  benign  and  may  be 
removed  without  danger  of  recurrence.  Care  should  be  taken, 
however,  to  remove  all  the  tumor  tissue,  a  difficult  matter  in  sessile 
hard  m>^oraata  arising  far  back  in  the  nose  or  from  the  base  of 
the  skull.  The  tumor  returns  either  as  it  was  or  becomes  malig- 
nant, 

Treatment-^Thorough  removal  by  excision  or  by  the  snare* 
Aside  from  any  danger  the  tumor  may  posseas,  polypi  should  he 
removed  as  early  as  possible  after  their  presence  is  detennined, 
for,  if  left  in  the  nose,  they  cause  obstruction  to  nasal  breatliing^^ 
and,  if  they  attain  too  large  a  size  to  be  removed  through  tU.^ 
anterior  nares,  require  the  making  of  an  incision  through  the  fac:^^^. 
or  palate.     In  angiomj^omata  dangerous  or  fatal  hemorrhas^^^ 
may  attend  mcomplete  removal,  so  that  in  these  cases  the  ope^^^^ 
tion  should  not  be  looked  upon  lightly* 


FfflROMATA 


Defimtion. — Tim  tumor  has  as  its  essential  structure  some  form 
fibrous  cQiuiective  tissue, 

ClassMcatioii. — The  term  '^fibroma/'  or  '*fibroid  tumor/*  has 
been  employed  ver>^  extensively  to  cover  a  numl>er  of  tumors 
which  are  not  fibromata,  such  as  the  so-calietl  fibroid  tumors  of 
the  uterus,  and  the  present  classification  is  made  to  embrace  patho 
logic  formB  that  io  all  prol)abiUty  are  not  tumors  at  ali.    They  are 


Fig.  100. — Fibroma  of  skin.     (Microphotograph  X  about  50.) 


in  this  cormeetion  for  want  of  a  more  definite  understjuiding 
pir  true  nature.     Fibromata  are,  as  a  class,  subdivisible  into 
a  durum  (desmoid)  and  fil)ronia  molluscum.     There  are  all 
of  density  l>etween  these  two. 

subdi'visions  which  will  b€»  discussed  in  this  chapter  are 
(soft  warts)  ^  fibroma  molluscmn,  keloids,  elephantiasis 
m  (lobulate<l  elephantiasis),  von  Recklinghausen's  disease 
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(neurofibromatxisis),  painful  subcutaneous  tubercle,  epulis  and 
fibromata  of  the  deeper  structures,  fascia,  periosteum,  and  ap- 
oneuroses. 

Structure, — The  gross  appearance  of  fibroma  is  that  of  white 
fibrous  tissue.  It  may  be  either  hard  or  soft.  The  tumor  tend& 
to  be  round  and  lobulatcd,  the  lobules  being  sometimei^  attached 
to  the  main  tumor  l>y  pc<lieles.  The  cut  surface  is  white  and 
glistening,  and  yields  no  juice  on  scraping.  The  tumor  Ls  dis- 
tinctly encapsulated*  To  the  naked  eye  the  cut  surface  may  show 
the  disposition  of  the  fibers,  which  may  run  with  fair  regularity. 


ft^^^S 
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Fig.  101.-— Intercaealicular  fibroma  of  breast,    (Microphoiograph  X  about  50,) 


be  extremely  irregular,  or  arranged  in  whorls  around  the  blood- 
vessels. 

Microscopically,  the  essential  element  is  fibrous  tissue,  Tvith 
its  cells  and  the  nourishing  blood-vessek. 

Sites  of  Formation* — The  skin  is  by  far  the  mast  frequent  site 
of  development  for  fibromata.  They  occiisionally  form  on  the 
mucous  membrane,  as  that  of  the  nose.  The  connective  tissue  in 
any  part  of  the  body  may  servT  as  a  starting  point,  the  fasciie 
and  aponeuroses  of  the  abdominal  muscles  being  favorite  sites. 

The  periosteum  of  the  lower  jaw;  of  the  upper  jaw,  and  that  of 
the  base  of  the  skull  furnish  the  greater  number  of  periostea/ 
fibroids.     They  are  especially  apt  to  develop  from  the  muco- 


riBROMATA    (fibroids) 


467 


riosteum  of  the  lower  jaw.  The  |H^ripheral  nerves  are  frequently 
'ectecl  by  the  growth  of  fibroids. 
Diagnosis. — Fibroid  tumors  j>os,sess  the  U8ual  charaeteristics 
benign  tuniors.  They  are  utiiially  hard,  except  in  tibroma  mol- 
Hzum,  and  movable,  unless  limited  by  the  structure  in  which 
ey  originate;  even  then  the  syrrounding  tissues  can  usually  be 
3ved  in  relation  to  them.  The  smaller  tumors  are  round  and 
ually  smooth,  but  as  they  grow  in  size  they  tend  to  become 


Fii^;.  1U2.— Uterine  fibroid. 

dukted.  They  may  reach  an  enormous  size;  on  the  other  hand, 
^y  of  them  attain  a  moderate  size  and  cejise  to  grow. 
Variations.— Fibrous  tissue  plays  an  importruit  part  in  the  con- 
tiition  of  many  tumors,  whether  epiblastic,  h>qx)blastic,  or 
^^la8tic«  If  such  tumors,  therefore,  contain  an  excess  of  this 
SBue  they  are  named  by  prefixing  the  name  fil:)ro-  to  the  name 
the  other  tissue.  A  verj^  common  fonn  of  mixed  tumor  is  fibro- 
yoma  of  the  uterus.    0\^ing  to  the  relatively  great  benignity  of 
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Fm.  liS^, — Fifacoid  niinor  of  the  atenis. 

rha^.  This  b  especially  true  of  fibromatous  polx-pi  of  the 
pharynx,  and  may  occur  in  subcutaneous  fibroids  of  large 
The>%  especially  if  submucous,  may  undergo  ni>'xomatou 
generation,  and  sometimes  cj'stic  degeneration.  These  chfl 
cause  softening  of  the  mass  and  fluctuation.  Calcareous  df^enej 
tion  may  be  found  over  the  tumor  surface*  or  at  point.s  througho 
\i8  subfitance,  or  involves  the  whole  volume  of  small  tiuno 
Naturally  this  change  precludes  the  possdbiiity  of  further  grow 
of  the  affected  tissues.  If  they  originate  from  the  periosteui 
they  often  show  some  degree  uf  ossification.    Sarcoma  does  n 
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Fig.  105. — Retroperitoneal  fibroid. 
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frec|iaently  !)uild  upon  fibromata  in  general,  but  one  t>T)e  of 
fibroids  deserves  especial  mention  in  this  connection,  namely, 
pigmented  mules,  which  more  frequf*ntly  than  any  other  benign 
tumor  become  sarcomatous,  particularly  if  irritated  or  injured. 


Fig*  106. — Large  submucous  fibroid  t>f  nu  nis.     This  tumor  ai;    i 
no  rncnstruaJ  disturbance. 

Progiiosis*— The  life  of  the  mdivitlual  is  rarely  lo^t  in  mm"- 
quence  of  fibromata.  They  can  be  removed  in  almost  ever}'  in- 
stance with  fK>sitive  assurance  that  no  harm  ^ill  result, 

Treatment.--The  only  treatment  i^  removal. 

SPECIAL  FORMS  OF  FIBROMATA 

Moles,  Soft  Warts. — These  are  by  far  the  most  frequent  of  the 

skin  fibromata.  Tliey  are  frequently  pigmented,  varj-ing  in  c<*'*^^ 
from  a  slight  l>rown  to  black.  Th(y  are  usually  congenitiii  '-^^^^ 
grow,  as  a  rule,  to  their  maximum  size  by  the  time  of  pubert), '^" 
though  they  may  increase  bi  siae  after  thLs  age.  They  fn?quentiy 
are  multiple,  occasioiuilly  scores  or  even  hundreds  being  olw'*''^'^^ 
on  a  single  individual.  They  may  be  pedunculated  or  sessil«%  ^^ 
only  slightly  elevatetl  or  notably  so,  and  soft  and  velvety  to  ^^^ 
touch.  They  may  be  found  on  any  surface  of  the  Ixxiy  except  tt^*- 
I>alms  anil  soles,  but  have  an  untiuestionable  predilection,  &\^'^^' 
ally  in  individuals  Avhu  have  only  one  or  a  few  of  them,  for  tb»*{^'' 
neck,  scalp,  ciiest,  and  shoulders.  They  vary  in  si^e  f ram  ata^ 
invisible  specks  to  the  size  of  a  walnut.  They  may  be  flat  »i^ 
cover  an  area  as  large  as  a  silver  dollar  or  more.  The  pigmciitrf 
moles  are  covere<l  fre<iuently  with  dark  or  black  stiff  hairs,  tSii 
possess  an  excessive  number  of  cutaneous  glands  and  a  thicbef 
epithelial  coat  than  the  surrounding  skin.    The  surface  of  Ite* 
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tumors  is  more  or  less  irregular,  roughened,  and  i^Tinkled,  ^^  and 
may  present  the  appearance  of  a  berr>^  Moles  are  more  likelj'-n^^r  to 
undergo  malignant  change  than  an>"  other  class  of  benign  turner  ^^org. 
They  usually  Ijecome  sarcomatous,  occasionally  carcinomatac^^H>UK«f, 
and  in  either  instance  may  produce  a  pigmented  timior,  wh^rziiicA 
adds  to  the  malignancy. 

The  question  frequently  arises,  What  shall  be  done  with  mor  ^fef 
The  answer  should  be,  Deal  with  them  summarily  or  leave  tbmuem 

absolutely  alone.    If  the  mole  is  so  situated  as  to  be  irritated by 

clothing  or  otherwise,  its  removal  is  positively  demanded;  the  m^mnlj 

advice  given  by  the  physiciiui  should  be  in  any  case  to  rem ove 

them  alL     If  they  are  numerous  they  may  \ye  removed  at  sev^^eral 
sittings.     Partial  removal  only  adds  to  their  danger,     Ligatiii^c:!!  ^^ 
the  pedicle,  vriih  a  view  to  strangulation »  should  never  be  p^^a^ 
tised;  it  leaves  the  base  of  the  tumor,  which  may  become  in^"«J^^&' 
nant.    Excision  of  the  tumor  by  elliptic  incision  or,  in  the  !?m^"*Awt 
ones,  destruction  with  the  galvanic  needle  or  Paquelin  cauti^^^' 
are  the  most  approved  phins. 

Molluscum    Ftbrostim    and    Neurofibromatosis,— MoUust^^'*-^ 
fihrosum  (fibroma  molluscum  or  molle)  is  a  condition  characteri^-  — ^^ 

by  the  development  of  soft  fibroids  in  the  skin  or  subcutanc^- -<^^ 

tissue.    They  are  multiple,  of  various  size,  and  ^ide  distribut^^^-^^J'' 
They  may  be  confined  to  a  single  region  or  be  indiscrirainaC^^^^ 
distributed  over  the  body.    Molluscum  fibrosum  is  thought  iom  ^      ^ 
closel}'  allied  to,  or  even  a  manifestation  of,  one  form  of  inulti^^  ^'^ 
neurofibromatosis,  or  von  Recklinghausen's  diseai^e.     The  |>eri     ^g^^" 
eral  nerves  of  the  cerebrospinal  system  are  usually  affected,  ^^^^" 
the  condition  has  been  seen  in  the  abdominal  sympathetic.    Z^^m~^^^ 
nodu!es  may  be  confined  to  one  nerve,  on  which  a  single  noti^5=^     ^^ 
numerous  noites  appear,  or  be  general  and  vsiy  in  nimdier  iroi-':^^^  * 
a  few  scattere<l  tmnors  to  enoroiou.s  numbers,  giving  the  ner"    ^'^ 
a  beaded  or  moniliform  appearance.    In  other  cases  the  nerve  ^^■-^" 
its  branches  are  involved  for  several  inches,  pro<Iucing  a  pecu^^-*^ 
network  of  fil)rous  tissue   (plexiform  neuroma).     This  forn*--      ^ 
either  congenital  or  appears  soon  after  birth.     Again,  when     ^t*e 
local  enlargement  is  extensive,  the  tumor  masses  may  gjrovr^       ^ 
such  fonn  antl  position  tis  to  cause  the  skin,  often  pigmented  ^^^^ 
hairy,  to  sag  dowi  in  folds.      They,  too,  are  congenital  or       ^^ 
quired  in  the  earl^'  years  of  life.    They  are  found  usually  on      ^^^ 
head  and  neck,  and  are  often  mixed  with  tmgiomatous  or  Ijin^  ^^^' 
angiomatous  tissue.     Owing  to  their  similarity  to  localized   -^l^ 
phantiasis  they  are  ctdled  elephantiasis  nervorum.     Accordin^^  ^ 
von  Bruns  onertwelf th  of  all  cases  of  neurofiliromatosis  succumt'-^^  *^ 
sarcomatous  changes.     Painful  suVicutaneous  tuV^ercle  is  a  ?n:^^'"'' 
painful,  sensitive  neurofibroma  occurring  on  a  peripheral  n^?^^^^^' 
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suture  might  give  good  chance  of  restoration  of  function* 
lineless  to  attempt  dissection  of  the  tuuKjr  from  the  nerve- 
;  The  locaUzed  tmnors  in  fibroma  molluscmii  ami  in  ele- 
liasis  nerv^onim  may  lie  dissected  out. 

Ibid  (Cheloid). — As  stated  previously,  this  growth  is  in  many 
unlike  a  tumor.     It  is  a  hhrous  tissue  groA%ih  originating 
tissue.     The   division  of   keloids  into  spontaneous   and 
itic  is  probably  incorrect,  all  of  them  being,  according  to 


474 


PRINCIPLES   OF   SURGERY 


accumulating  evidence,  due  to  traumatism.  The  extent  of  th 
injur>^  and  the  size  of  the  resultant  scar  seem  to  have  no  influeno 
upon  their  production;  they  occur  just  as  readily  after  smal 
wounds  a.s  after  larger  ones.  They  unquestionably  are  influence 
by  prethspositioii,  which  is  hkely  congenital,  and  may,  as  in  \b 
case  of  negroesj  who  have  a  marked  predisposition,  be  racia 
They  occur  more  reatUly  in  infected  or  suppurating  wounds  th 
in  aseptic  womids,  but  tliis  is  not  a  mne  qua  n^n.  When  an  ind 
vidua!  once  develops  a  keloid »  it  is  highly  probable  that  under 
similar  circumstances  others  will  develop  in  the  same  or  in  other 
parts  of  the  body. 

A  keloid  may  originate  in  a  sear  and  confine  itself  to  the  original  i 
site  of  that  scar,  giving  it  the  appearance  simply  of  an  overgro^iTJ,! 


Fig,  110.— Keloid  of  chc»t. 

elevated,  hard  cicatrix.  The  needle  punctures  on  either  side  ^^ 
each  show  a  small  keloid;  on  the  other  hand,  the  most  in^Jgnifi*'"^* 
lesion,  which  did  not  even  break  the  upper  layers  of  the  !*kin.^'^ 
which  was  of  no  p^reater  consecjuence  than  a  bee-sting»  the  pf'*''^ 
of  a  needle,  or  puncturing  the  lobules  of  tJie  ear  for  ear-rings»  ^^)^ 
result  in  widely  spreading  growths  -which  attain  sometimes  the 
area  of  several  square  inches.  They  seem  to  be  especially  pron^*^  « 
follow  the  excision  of  sebaceous  cysts.  They  are  made  up  of  {^"^ 
developed  tissue,  some  of  whose  strands  usually  are  of  a  hysliwt  I 
character  (collagen)  \\ith  fibroblasts  l>ing  between  thera.  Twl 
appearance  of  keloids  is  characteristic.  They  are  smooth 
glistening;   are  devoid   of  hairs,  cutaneous  glands,  and 
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over  their  surface;  are  hard  and  are  movable  over  the  underljing 
structures.  They  often  as^sunio  bizarre  shapes.  Keloids  are  never 
eneapsulat-eil,  .but  at  their  l^orders  shade  gradually  away  into 
normal  connect ive  tissue.  The  surface  of  keloids  in  the  white 
man  is  red  and  remains  so,  not  blanching  with  age,  as  in  the  case 
of  cicatrices.  Occasionally  a  keloid  form.^  iu  a  part,  of  a  scar,  as  I 
recently  saw  in  an  abdominal  incision  which  healed  per  primam. 
The  upper  two-thirds  of  the  scar  was  undergoing  normal  changes 
at  the  end  of  six  months,  while  the  lower  thiril  had  assumed 
a  distinct  keloid  appearance.  This  is  to  be  thstinguished  from 
h>T>ertrophied  scars,  for  in  the  latter,  due  to  infection,  the  usual 
c&anges  are  observed  to  follow,  wliile  in  the  keloid  continued 
growth,  both  in  width  and  thickness,  occurs.  Usually  keloids 
are  painless,  but  they  may  cause  mo^lerate  discomfort  from  pain 
and  itching*  Occa^sionally,  unlike  any  other  mesoblastic  tumor, 
they  disappear  spontaneously.  This  is  a  rare  occurrence,  and 
probably  has  l»een  emphasized  by  confusion  of  keloids  with  ex- 
cessive scar  formation.  Agam,  milike  benipi  tumors,  tliey  tend 
to  recur  in  situ  on  removab  even  when  there  is  no  doubt  that  the 
whole  new  fonnation  has  been  excised.  Infection  unquestionable- 
renders  such  recurrence  more  certain. 

Keloids  may  occur  on  any  surface  of  the  body.  They  are  most 
frequently  seen  on  the  face,  neck,  up]>er  arm  (following  vaccina- 
tion), shoulder,  anterior  surface  of  the  chest,  and  the  dorsum  of 
the  hand.    They  are  rarely  observx^l  on  the  palms  and  soles. 

TreatmenL— The  treatment  of  keloids  is  very"  unsatisfactor>' 
from  an  operative  standf>oint.  They  may  be  safely  removed,  but 
promise  cannot  be  made  that  tliej^  will  not  return.  For  several 
years  in  succession  we  used  the  same  wonum  in  the  clinic  of  the 
Medical  Department  of  Vtmderbilt  University,  removing  keloids 
from  the  ear-ring  i>mictures^  a  tumor  from  each  end  of  both 
punctures.  x-Rays  give  probably  the  best  results  so  far,  Thio- 
sinamin  injected  directly  into  the  tmnor  substance,  10  to  15  min- 
ims of  a  15  per  cent,  alcoholic  solution  being  injected  at  each  sitting, 
causes  refluction  in  size,  but  camiot  be  said  to  cure. 

Epulis,— This  is  a  tumor  originating  from  the  periosteum  cover- 
ing the  alveoli  of  the  jaw^s.  It  is  made  up  of  ibrous  tissue  which 
often  contains  giant<*ells  (hence  its  freciuent  classification  with 
sarcomata).  The  tumor  may  contain  bits  of  new-fonned  bone. 
It  develops  in  l>oth  the  upper  and  the  lower  jaw,  much  more  fre- 
quently the  latter,  is  much  more  common  in  females,  and  usually 
in  the  anterior  portion  of  the  jaws  (not  further  back  than  the  first 
molar).    They  originate  in  the  periosteum  at  the  neck  of  a  tooth, 

el  two  teeth,  or  from  a  tooth  sm^ket.    They  are  pedunculated 
le,  rarely  attain  great  size,  being  no  larger  than  a  pigeon ^s 
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If  the  tumor  originates  between  two  teeth  it  will  often 

found   protruding  both  from   the  lingual  and  the  buccal  si 


Fig.  llL^-EpuUs  in  a  girl  aged  seventeen  years. 


Fig.  112.— Epulis. 


Giant-cetb  at  x  show  ing  throughout. 
X  about  100.) 


They  va^y  he  soft  or  hard  and  are  covered  with  mucous  memb^ 
and  are  .smooth  or  slightl\'  nodulatc^fl  or  berrj-like,  unless 
are  ulcerated.     They  are  benign  in  their  behavior  in  mo^ 
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stances,  although  the  giant-celled  type  seems  to  be  justly  given 
as  a  subdivision  of  sarcoma.  They  cause  separation  or  deviation 
of  the  teeth,  interfere  sometimes  with  mastication,  and  are  un- 
sightly if  in  the  incisor  region. 

They  recur  when  removed  by  appUcation  of  cauterizing  agents, 
active  or  potential,  and  can  be  relieved  only  by  excision  of  the 
periosteum  from  which  the  tumor  arises.  This  frequently  neces- 
sitates, unfortunately,  the  extraction  of  the  teeth  between  which 
the  tumor  grows.  It  is  seldom  necessary  to  remove  a  portion  of 
the  alveolus,  as  the  tumor  is  usually  of  periosteal  origin,  but  if  it 
is  bony  it  becomes  necessary  to  remove  a  portion  of  the  alveolus. 


Fig.  113. — LiiJoma.     <,Aiicrophotograph;  X  40.) 

vilH  and  external  to  the  pleura  and  peritoneum,  A  third  vaii 
appears  as  a  large  fatty  mass  accumulated  in  the  subcutaiie*^ 
connective  tissue,  and  spoken  of  as  a  diffuse  lipoma;  it  hfts  uo 
semblance  of  a  capsule.  The  latter  probably  do  not  deserve  to 
be  classed  as  tme  lipomata;  they  are  rather  subcutaneous  accu- 
mulations of  fat,  and  are  seen  usually  beneath  the  chin,  in  tte 
axilla,  and  over  the  lower  abdomen. 

Xantkmna  or  xanthdas7na  deserves  to  be  mentioned  here,  not 
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*^  a  subdivision  of  lipomata,  but  because  it  is  a  small  tumor-like 
'^^ss  whose  nature  and  etiology  are  not  understood;  it  is  some- 
^'^*^c^es  seen  in  diabetics. 

Etiology. — How  important  a  part  trauma  plays  in  the  eausa- 

^^^:>ii  of  lipomata  is  uncertain.     Undoubtedly  they  do  sometimes 

^^^llow  prolonged  irritation  of  the  sul>cutancous  fat  by  pressure,  as 

^  st^n  in  those  who  carry  heav>'  loads;  this  is  proliably  only  inci- 

^*^atal,  and  the  majority  come  independently  of  outside  influences, 

^liey  are  occasionally  s^imnctric,  which  would  suggest  tropho- 

^f'lirotic   influence.     The  so-called  arl>ores€ent  lipomata  of  the 

*^rge  articuhitioiLs  frequently  are  associatetl  with  tuberculosis  of 

^le  joint  or  with  arthritis  deformans. 


IFig»  114.^ — Lip<5m'i 


ftild's  neck. 


Fin-  115. — Ulcerative  lipoma  m  a 
child.    Weight  of  tumor,  8  pounds. 


Structure. — The  fat  of  lipomata  cannot  be  easily  distinguished 
from  normal  fat.  It  is  paler,  and  the  cells  are  larger  than  in  normal 
fat  (Adami).  The  tumors  are  usually  encapsulated  with  a  thin 
but  definite  capsule.  The  fat  is  supported,  and  the  lobes  and 
lobules  are  separated,  by  a  eomiective-tissue  framework  just  as 
in  normal  fat,  and  the  blood-vessels  are  conducted  along  these 
septa. 

Sites  of  Formation. ^The  vast  majority  of  hpomata  arise  in  the 
subcutaneous  fat,  the  neck,  shoulders,  back,  and  hips  being  the 
most  frequent  sites.  They  may  occur  in  any  region  of  the  bo^ly, 
even  appearing  rarely  in  the  palms  (beneath  the  palmar  fascia) 


capsule  fatty  tumors  may  arise  which  oft^n  attain  enonuow^^ 
proportions.  The  same  may  he  said  of  the  mesenteric  fat.  The 
lipomata  founrl  surrounding  the  sac  of  in^inal  and  fetoortl 
hemice  belong  to  the  extraperitoneal  group.    Often  there  is,  incagtf 
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of  hernia,  an  excessive  quantity  of  fat  covering  the  sac,  and  in  a 
few  cases  it  makes  a  rather  large  tumor.  The  fatty  tumors  found 
in  the  kidney,  l)rain»  ami  meninges  are  usually  small,  hut  in  the 
kidneys  they  may  rarely  attain  great  size. 

Diagnosis-^Lipomata  ai'e  usually  easily  recognized   if  they 
wure  sulieutaneous  tumors,  and  will  not  often  be  confused  i^ith 
other  enlargements  in  the  suhfaseial  and  extraperitoneal  sites  if 
t:he  usual  ix)int.s  of  development  })e  remt^mljered,    The>^  appear  as 
^edngle    or   multiple,    occasionally    nimierous,    tumors,    sometimes 
''e^Tninetric.    They  vary  in  size  from  insignificant  lumps  the  size 
of  a  bean  to  a  mass  of  50  or  60  jwunds,  although  at  the  present 
day  individuals  usually  have  them  removwl  before  they  reach 
^reat  size.    They  usually  appear  at  some  tmie  ijetweeii  the  twen- 
t:ieth  and  fiftieth  year  of  hfe  and  grow  slowly  and  steadily;  occa- 
tonally  one  stops  its  growth  for  a  time  without  known  cause, 
later  continuing  again.     They  are  flattened  or  roundish  tumors, 
^c^Bembling  usually  an  invertefl  saucer  beneath  the  skin.    They  are 
"t.  ho  roughly  movable,  both  in  relation  to  the  skin  and  to  the  under- 
lying structures.    The  skin  over  the  surface  is  smooth  and  normal 
^■^"^  appearance,  except  for  the  unevenness  produced  b\'  lobulation, 
"^►'hich  may  be  ver>^  distinct.    An  attempt  to  lift  the  skin  away  from 
"tlio  tumor  usually  results  in  the  so-called  dimpling,  or  retraction, 
*^^  the  skin  at  points  where  the  capsule  is  attached  to  the  skin  b}' 
^^^^Hnective-tissue   bands.     The   consistency   of   fatty   tumors   is 
^^Bcribed  as  being  doughy  or  that  of  wool   packed  into  a  sac. 
^*^    the  larger  tumors  fluctuation  may  be  stj  apparent  as  to  lead 
^^^^  to  the  diagnosis  of  a  cyst,  especially  if  the  tumor  is  deeply 
^^^i^ted.     Pseutlofluctuation  is  present  even  in  mtiderately  small 
^'^icnors.    By  pressnire  on  the  surface  of  the  tumor  its  soft  lobules 
^^^n  usually  be  felt.    Pressure  on  the  etlge  of  the  tumor  (the  fiat- 
^"^ried  form)  causes  the  tumor  tissue  to  escape  suddenly  from  the 
^^^sp,  much  as  moist  orange  pits  are  thrown  by  compression  be- 
^J^^'een  the  thmnb  and  forefinger.     Lijximata  are  usually  ses,sile, 
--^^t  may,  as  they  grow,  gradually  become  pedunculateii     When 
**^ t:\iated  under  a  vertical  surface,  especially  on  the  back,  they  may 
^^ ^dually  gravitate  to  a  lower  level,  so  that  after  a  time  they 
^'^^ume  an  entirely  new  position.    Application  of  ice  to  their  sur- 
^-c^€t  causes  hardening  of  the  mass.    Emaciation  of  the  indi%idual 
^*^^>^s  not  alter  the  course  of  lipoma  to  the  same  degree  as  normal 
r^-ti'.    The  nature  of  extraperitoneal  lipomata  and  those  occurring 
^^■^    the  perinephric  fat  is  rarely  recognized  until  they  are  cut  doiivTi 

Variatioos. — Lipomata  may  contahi  a  large  proportion  of 
*^t>rous  tissue,  showing  onl>'  small  bits  of  fat  scattered  tliroughout 
vfiVjrolipomata).    These,  of  course,  show  less  the  characteristics  of 
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fatty  tumors.  They  are  harder  than  the  ordinar>'  lipoma, 
bits  of  cartilage  or  Ijone  are  found  in  these  timiors.  It  is  question- 
able whether  these  masses  represent  a  mixture  of  types  or  meta- 
plasia. Exceptionally  a  lipoma  contains  a  large  supply  of  blood- 
vessels (hpoma  telaiigiectaticum),  M\T£oniatous  lipoma,  or 
mjTcolipoma,  is  also  rarely  seen;  it  is  characterized  by  the  presence 
of  m>Ttomat'rjus  tissue  in  the  stroma  of  the  tumor. 

Pathologic  Changes.^Lipomata  are  not  frequently  altered  by 
accident  or  thsease.  Tliej^  are  the  least  harmful  probably  of 
tumor  group.  The  fatty  tissue  may  become  edematous  and 
generate,  leaving  an  accumulation  of  oil  in  pockets  throughout 
tumor,  knovm  as  oil  cysts.  Mention  has  already  been  made  of 
occasional  appearance  of  bone  or  cartilage.  Calcification  of  th^ 
tumor  may  occur,  due  to  the  de|x>sit  of  lime  salts  in  the  connective 
tissue.  Necrosis  and  ulceration  are  sometimes  observ*ed  in  a  por- 
tion of  the  tmnor.  Inflanuuation  may  develop  and  cause  the  gen- 
eral appearance  to  become  very"  like  sarcoma.  The  history*  of  an 
old  tumor,  and  of  recent  infection  or  traumatism,  and  the  ensuing 
signs  of  inflimimation,  are  the  important  features  in  differentiation 
Lipomata  are  the  most  lx*nign  of  tmnors,  yet  rai^ly  sarconiat^}^* 
changes  tMi-cur,  with  the  usual  evidences  of  sarcoma. 

PTOgnosis. — ^The  outlook  for  an  individual  who  has  a  lipoma 
is  good-  The  timiors  can  be  safely  remove<l  and  do  not  retUTO. 
If  incomplete  removal  is  done  in  diffuse  lipomata  the  portion  !rft 
in  the  tissues  will  prol^aljly  continue  to  grow. 

Treatment, — Lipomata  should  be  removed  when  recopi^' 
They  will  usualiy  continue  to  grow  and,  especially  if  large,  become 
complicated  and  |M)ssibly  malignant.  Owing  to  their  subcutaneous 
position  and  the  size  they  may  attain,  it  is  often  better  to  excif^ 
an  elhptic  piece  of  skin  with  the  tumor  to  insure  better  cloi^u^e 
of  the  wound. 
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CHAPTER    XXXIX 
ANGIOMA    (HEMANGIOMA) 

Definition. — An  angioma  is  a  tumor  made  up  of  new-formed 
blood-vesseb. 

Classlficatioii. — Three  types  of  angiomata  are  given,  namely, 
capillary  angioma  (ueiii.^t  port-wine  stain,  birth-mark),  cavernaus 
angioma^  and  pUxiform  angioma  (cirsoid  aneurysm).  The  latter 
probably  does  not  belong  in  the  group  of  imgiomata,  as  Adanii  was 
unable,  in  a  thorough  study,  to  find  evidence  of  new-tissue  fonna- 


Larger 


CapUlartM' 


¥\g.  1 18,— Capillary  angioDia.     (Micropbotograph;  X  about  100.) 


tion,  and  he  thinks  the  condition  is  due  to  a  congenital  weakness  of 
the  v^sels  rather  than  to  tumor  fonnation,  as,  indeed,  he  con- 
siders  most  of  the  so-called  angiomata  to  be  telangiectases. 

Etiology. — The  majority  of  angiomata  are  congenital,  although 
they  may  at  the  time  be  almost  or  altogether  invisible.  Others 
arise  in  infants  during  the  first  or  second  year  of  life.  It  should 
be  remarked  here  that  many  children  show  red  splotches,  espe- 
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cially  at  the  glabella  and  the  nape  of  the  neck,  which  disappear 
pennanently  during  the  first  or  second  year,  Plexiform  angiomata 
develoi)  independently  of  any  kno\^^a  cause  as  a  consequence  of 
irritation  or  trauma,  liut  Ui>ually  from  a  pre-existing  angioim. 
Arborescent  varicosities  are  the  resiilt  of  obstruction  or  senile 
changes,  and  sustam  no  relation  to  tumors.  Certain  angiomata 
seem  to  be  produced,  or  influenced  at  least,  by  disturbances  of  the 
nerve-centers. 

Structure, — Angioraata  represent  an  excessive  production  of 
pemianeiit  vascular  tissue :  in  the  capillar^"  type  enlargement  and 
multiplication  of  capillaries,  in  the  cavernous  tj-pe  large  vasculAf 
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Fig.  119. — Cavi'rnoiia  angioma.     (Microphotograph;  X  about  100.^ 

spaces  or  eavems.  The  typen  are  often  mixed.  The  <^^P^^^i^ 
of  the  first  type  are  dilate<l  and  extremely  numerous.  1  ^|L| 
run  from  arterioles  to  veii^s,  antt  are  unevenly  distributcHl  ^^\^^ 
separated  by  connective  tissue.  The  endothelial  lijiing  is  ^  _i, 
quently  several  layers  thick,  and  the  structure  of  their  "^f^  ^ 
reseml>les  that  of  the  arterioles.  The  cavernous  t\TX'  is  made  J*^ 
of  caverns  whi(*h  are  filled  with  l>lood  and  communicate  wilb  ^ " 
generid  circulation.  Tlie  septa  fonning  the  partitions  may  ccjnta^^ 
blood*vi-ssels  which  api^ear  normah  The  structure  of  pltjUo^ 
angioma  is  simply  an  increase  in  the  length,  diameter,  and  UJf^' 
osity  of  the  vessels,  with  thickening  of  the  vessel  walls. 
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Sites  of  Fonnatioa. — Capillary  and  cavernous  angiomata  are 

foimd  especially  on  the  face,  head,  neck,  and  hands,  occasionally 

on  the  trunk  and  the  extreniitiejs.    Much  more  rarely  the  mucous 

xnembrane  of  the  mouth  and  tongue,  tht^  larjiix,  the  bladder,  or 

tte   uterus  show  them.     The  deeper  structuren  are  iiometimes 

,a^e<*ted,  as  the  Balivar>^  glands,  the  breasts,  the  muscles,  especi- 

^Jly  the  large  muscles  attaching  the  humenis  to  the  scapula; 

^tndt  finally,  the  viscera  are  very  infrequently  affectetl,  as  the 

li^veT,  kidneys,  spleen,  and  intestines.    The  confinement  of  angio- 

ixxat^a  to  the  distribution  of  a  certain  nerve  or  group  of  ner\^es  is 

-%r^ry  interestmg.    The  distribution  of  the  fifth  nerve,  especially 


.'^^^-^^^^l^^^'X't^i 


^20* — Cavernous  angioma.     The  blood  has  been  largely  washed  out  in  the 
pTOoesB  of  ataiiiiiig;  a  few  celk,  however,  are  aeen  at  x.     (X  about  100,) 

*^^  first  and  second  divisions,  is  especially  affected.    In  some  of  the 

^"^i  in  the  distribution  of  the  fifth  nert^e  it  is  known  that  a  cor- 

^^ponding  vascular  condition  aftects  the  dura;  to  what^^xtent  this 

^^tenient  holds  true  is  not  yet  kno^vii*    Plexifonn  angiomata  are 

^*^ally  foimd  in  the  brandies  of  the  anterior  division  of  the  super- 

^'ial  temporal  arter>%  and  often  affect  anastomosing  branches  from 

^*^llateral   vessels.     Other   arteries  of  the   scalp   are   sometimes 

^^ected.    The  site  next  in  frequency  is  tlie  upper  extremity  below 

^*^^  elbow. 

Diagnosis. — As  state<l  already,  angiomata  are  usually  eon- 
^^iiital;  this  is  by  no  means  an  absolute  rule.    If  not  congenital, 
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they  usually  appear  in  early  life.    The  '*port-wine  stam,"  when 
purely  capillar}^  is  recognizable  only  by  the  discoloration.     It^H 
surface  may  be  on  a  level  with  the  surrounding  skin  or  slightly  bui^| 
perceptibly  elevated.      It  may  var>^  in  size  from  a  pin's  head  to     ' 
enormous  dimensions,  covering  an  area  of  half  the  face,  scalpn 
and  neck,  a  whole  extremity,  or  nearly  one-fourth  of  the 
surface.    The  color  of  a  birth-mark  varies  with  the  rate  of  reple 
ishment  of  it^s  blootl ;  hence,  it  may  be  a  bright  red,  bluish,  purplial 
or  a  dark  bluer  almost  l^lack.    They  are  s>Tnptomlee8,    The 
at  birth  may  slowly  increaxse,  pari  passu  wnth  the  normal  develop 
ment  of  the  child,  or  the  growth  may  be  rapid,  so  that  a  previou 
insignificant  mark  may  in  a  few  months  Ijecome  ext^*nsive.    Thp" 
growing  capillary  iievi  often  assume  the  mixed  type,  and  the  tumor 
becomes  nodular  in  appearance  and  producer  the  grossest  disfigure- 


Pig.  121.— Cavernous  angioma  of  prepuc-e. 

ment  by  thickening  the  tips.,  the  cheek,  or  the  eyelicb.  even  t^ 
complete  closure.  Pressure  on  a  capillar}'  angioma  forces  the 
blood  away  and  shows  a  normal  flesh  color,  but  instantly  ^ 
pressure  is  released  the  blooil  rushes  again  into  the  vessels.  ThfV 
are  occasionally  associated  with  im  excessive  growi^h  of  hair. 

Caifem^m  an^omuta  are  soft,  non-puLsating  tumors,  \Tsible 
and  palpable,  fluctuant  and  collapsible  by  uniform  pressure.  They 
may  be  no  larger  than  a  pea  or  as  large  a^  a  cocoanut ,  and  wiw 
with  capillar^'  angiomata  or  altogether  independent  of  involvcmrat 
of  the  tegumentary  capillaries.  If  there  is  no  associated  iit*vui 
the  tegument  covering  the  tumor  may  appear  of  normal  cJilor; 
however,  if  the  blood  caverns  lie  close  to  the  skin  the  hW^^* 
color  of  the  underlying  blootl  may  be  seen.  Crying,  strainings  ^^ 
holding  a  deep  inspiration  increases  the  sue  of  the  tumor.    I^ 
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uncertain  cases  aspiration  with  a  fine  needle  brings  forth  pure 
blood*  Aspiration  in  suspicious  eases  should  alwfiys  be  done  with 
the  smallest  needle,  inserted  obliquely.  They  often  grow  with 
extreme  rapidity,  adding  new  caverns  or  enlarging  the  ones  already 
present.  Cavernous  angiomata  cause  absorption  of  the  tissues  ia 
relation  with  them,  even  the  foramina  of  the  eroissar>^  vems  which 
communicate  with  such  tumors  may  be  many  times  the  normal 
size.  Both  capitlarj^  and  cavernous  angiomata  are  benign,  and  the 
true  telangiectases,  wliieh  many  of  the  tumors  doubtless  are,  have 
no  new  tissue  elements  in  their  make-up.  Capillar}'  angiomata 
admit  moving  of  the  skin  normally  over  the  underlying  structures, 


Fig-  122. — Cavernous  angioma  of  the  tongue  in  a  man  seventy  years  old.     The 
growth  is  congenital. 


and  the  cavernous  t}'pe  may  be  surrounded  by  a  fairly  distinct 
capsule,  although  the  majority  of  them  doubtless  want  it. 

Angiomata  in  the  skin  supplied  by  the  fifth  nerve  may  have  an 
afisociated  angioma  of  the  dura,  whieh  occasionally  produces  for- 
midable complications,  as  epilepsy,  or  even  sudden  paralysis  or 
death  from  acute  hemorrhage  within  the  cranimn. 

Plexiform  angiomatu  cannot  be  well  confused  with  another 
condition.  The  presence  of  numerous  dilated,  tortuous,  pulsating 
arteries  associated  with  or  indepentlent  of  previous  capillary 
an^omai  especially  the  red  ones  whose  circulation  is  rapid ^  leaves 
no  chance  for  error.  The  bones  which  lie  in  contact  with  such 
vessels  are  grcovetl  and  tunneled  by  the  constant  pressure. 

Occasionally  an  angiomatous  part  is  extremely  h>T>ertrophied 
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or  overgrown.     A  lower  extremity,  for  example,  affected  by  uili 
extensive  capillary  angioma  shows  sometimes  considerably  krgei 
than  its  fellow. 

Cavemouh*  aiigiomata  in  the  mouth  raay  become  so  large  as  to 
render  eating  difficult  and  eonveri^ation  mipos.*5ible. 

Variations. — Angioma  frequently  appears  in  mixed  tumors,  as 
angiofiliroma,  angiolipoiiia,  angiosarcoma,  and   angioh-niphangi-™ 
oma.    The  angiomatous  element  frequently  escapes  notice  iintU^^ 
oi3eration  is  begun.    The  appearance  of  the  various  t5T>es  of  an- 
gioma in  a  single  tumor  has  been  sufficiently  discussed. 

Pathologic  Changes* — The  disappearance  of  certain  capillarj' 
angiomata  has  been  mentioned  already.  It  is  due  to  the  pro- 
liferation of  fibrou.s  tissue  and  the  conseciuent  obhteration  of  tli« 
vessels.  Even  capillar^'  angiomata  of  considerable  size  may  ti* 
thus  destroyed  or  reduced  in  extent.  Inflammation,  xilceratioa, 
and  hemorrhage  may  occur  more  readily,  it  will  be  understood, 
in  those  whose  circulation  is  slow,  Injurj'  Ls  likely  to  cause  pro- 
fuse or  fatal  hemorrhage  unless  pressure  is  apphed,  which  eaialy 
accomplishes  the  purpose,  except  in  the  plexiform  type.  Some- 
times wart-like  elevations  appear  over  the  surface  of  an  angioma, 
and  in  others  a  fiiirous-tissue  h>pen3lasia  occurs  between  the 
blood-vessels,  giving  the  part  the  likeness  of  elephantid^;  ^ 
phaniiam^  hwnmngiomatosa  (Kauffmann).  Phleboliths  are  some- 
times seen;  angiomata  rarely  if  ever  become  sarcomatous;  epi- 
thelioma sometimes  arises  over  the  tumor  surface,  but  it  is  in  all 
probability  indejiendent  of  the  angioma. 

Prognosis, — The  prognosia  of  angiomata  is  good  imless  they 
begin  to  bleed;  they  then  become  dangerous.  They  cause  di^ 
figurement,  and  in  the  mouth  or  about  the  eye  interfere  with 
function.  They  are  frequently  safer  left  alone  than  operated  on, 
owing  to  the  danger  from  hemorrhage.  Therefore,  rapid  growth 
in  small  turaoi-s  should  always  be  a  positive  indication  for  ini- 
mediate  treatment.  Those  affecting  the  dura  are  dangerous 
because  of  pressure  and  possible  hemorrhage.  Recurrence  i* 
often  seen. 

Treatment. — ^The  treatment  of  angiomata  in  general  may  ^ 
summed  up  in  the  statement  that  the  vessels  should  be  oblit4*^ 
ated  or  removed.  In  ver>^  young  infant.s  who  have  slight  nevi  it 
is  best  to  observe  them  for  a  time,  as  many  ^ill  disappear;  tli» 
diminution  in  size  or  color  is  encimragement  to  wait  still  furtbr* 

When  it  is  po.ssible,  oiling  to  the  size,  situation,  and  t^'pe  of  the 
tumor,  excision  is  the  best  plan  of  treatment;  but,  unfortuMBt*!lyr 
many  of  the  most  disfiguring  tmnors  are  not  amenable  to  this  pta 
if  they  are  large,  as  the  resultant  defect  would  be  worse  than  ^ 
original.    Small  tumors,  either  capillar^'  or  cavernous,  may  usually 
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be  excised.  Cavernous  angiomata  in  loose  connective  tissue  aiid 
in  the  fat  may  be  excised.  In  all  instances  where  an  attempt  at 
excision  is  to  be  underttiken,  the  utmost  care  shoukl  be  exercisetl 
to  avoid  incishig  or  tearing  into  the  tuinor  tissue,  particularly  if 
cavernous,  as  alarming  or  fatal  hemorrhage  may  result.  The 
vessels  supplj^ing  the  tumor  should  be  double  lif^ated  as  they  are 
approached  J  and  it  ra\ist  be  understood  that  many  of  these  are 
dilated  far  in  excess  of  their  normal  size,  partaking  of  tlie  same 
changes  found  in  the  tumor.  If  any  of  these  vessels  make  their 
exit  from  bone  and  immediately  enter  the  tumor,  which  occurs  in 
cavernous  angioma  of  the  scalp,  they  can  frequently  be  con- 
trolled only  by  use  of  the  actual  cauter>\  If  it  is  necessar>^  to  re- 
move an  angioma  on  account  of  its  interference  with  function, 
and  if  removal  is  impoasihle  without  cutting  through  the  clump  of 
vessels  or  eavemB,  the  first  step  of  the  operation  should  lie  liga- 
ture of  all  important  arteries  and  veins  conununicating  with  it- 
Superficial  capillar}'  angioinata  may  be  satisfactorily  tlealt 
^ith  without  cutting.  The  more  the  cavernous  element  is  present, 
the  less  applicable  the  plan.  The  most  satisfaetorj'  plan,  perhaps, 
is  to  freeze  the  surface  through  the  w^hole  thickness  of  the  tumor 
with  earbon-dioxid  snow.  The  depth  to  which  the  freezing  reaches 
is  determined  by  the  number  of  seconds  of  application  and  the 
firmness  of  pressure,  wliieh  cuts  off  the  circulation  from  the  area 
under  treatment.  If  the  tumors  cover  a  large  surface,  several 
sittings  should  be  had.  The  use  of  the  galvanic  needle  in  angio- 
mata  of  considerable  size  is  a  worthless  fonii  of  torture,  for  the 
patients  become  cUsgusted  and  leave  off  their  treatment  long  be- 
fore it  is  finished,  as  witness  the  large  numlier  of  old  angiomata 
dotted  with  little  islands  which  represent  the  sites  of  puncture. 

Cavernous  angiomata  that  camiot  he  removed  by  dissection 
may  be  curctl  by  the  injection  of  boiling  water  directly  into  the 
tumor  mass.  An  ounce  is  a  suiBcient  dose,  and  when  the  clot 
has  absorbed  the  injection  may  be  refx^ated  at  a  new^  point.  Care 
must  be  taken  not  to  bum  the  skin,  as  slough  big  and  possil>le 
hemorrhage  will  result.  The  procedure  produces  little  or  no  pain 
unless  the  skin  is  liumed.  The  dangers  of  this  method  theoretically 
are  embolism  and  infection,  although  I  know  of  no  instance  of 
either. 

Plexiform  angiomata  present  a  difficult  and  often  uuBolvable 
problem.  They  may  be  treatcfl  l>est  by  ligating  all  the  feeding 
arteries  and  removal  of  the  dilated  veasels.  If  this  carmot  be  done 
the  tumor  had  best  be  left  alone.  In  determining  whether  to  ex- 
cise or  leave  plexiform  angiomata,  the  first  f^uestion  to  decide  is 
whether  the  vessels  can  be  spared  without  sacrifice  of  the  tissues 
they  supply.    On  the  extremities  amputation  may  be  required. 


CHAPTER    XL 

LYMPHANGIOMA 

This  tumor  is  made  up  essentially  of  new-formed  lymph- 
spaces  and  channels.  It  sustains,  in  a  sense,  the  same  relation  tx> 
the  l^Tuphatics  that  angioma  does  to  the  blood-vessels,  with  this 
important  except ioii»  namely,  that  the  new-formed  vessels  and 
spaces  in  Ij^mphangiomata  do  not  communicate,  at  any  mtej 
freely,  \^ith  the  normal  l>inphatics.  The  same  difficulty  is  eorl 
countered  here  as  in  aniponiata,  on  account  of  the  presence  olj 
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lymphangiectases^  which  cannot  be  regarded  in  any  tnie  st^^ 
as  tumors. 

Classification.^ — There    are    three    distinct    tj'pes   of   \y^P^^ 
angioma.    First,  simple  lymphangioviaj  which  is  made  up  of  lyv^P 
atic  vessels,  large  and  small,  bound  together  into  a  bundle  or  D^*^^ 
In  this  type  the  vessels  may  be  more  or  less  dilated,  Imt  not 
the  degree  found  in  the  second  class.      There  are  all  degree 
gradation  between  the  first  and  second  types.     Second,  caufCFf^ 
lymphangmnata^  which  are  spong}^  masses  of  caverns  and  spW*^ 


fi' 


lield  together  by  conneetive  tissue  and  muscle-fibers  (unstriped), 
ivnd  separated  from  each  other  by  septa  which  constitute  their 
^^*a.lls.  The  most  frequent  exaniptes  of  the  cavernous  type  is  seen 
ixk  Diacrocheiha  and  macroglossia.  Third,  lymphangiama  cysticiim 
c>r  €^stic  hygroma  (hygroma  cysticum  colli  congenituni)  is  the  most 
ixit^resting  type  in  many  resi>ect8.  It  is  made  up  of  a  large  number 
of  cj^sts  of  var^^ing  sizes  and  independent  of,  or  communicating 
^v«^t.li,  each  other. 

Etiology. — The  vast  majority  of  Ijniphangiomata  are  of  con- 
^^nital  origin,  hke  angiomata,  a  fact  which  points  to  their  cause 
ixx  ti'be  majority  of  cases  as  imperfect  or  misdirected  development, 
r^trkier  than  to  an  origin  similar  to  that  of  other  tumors   and 


^g,  124.— Cj'stic  hygroma  of  the  neck  in  a  chWtl  iwa  moni  hn  of  agt*, 

^^^ally  obscure.    Postnatal  hinphangiomata  do  arise  even  as  late 

^     ^he  menopause,  and  they  may  develop  sul>sequent  to,  and  at  the 

J     *-^  of,  a  recent  trauma,  if  not  as  its  tlirect  consequence.    Some 

^^Z*-*^phangiomata  are  unquestionably  of  new  formation,  but  most 

^^      them  are  due  to  obstruction  or  developmental  tlisturbances,  and 

*^l>ear  usually  at  sites  where  fetal  fissures  and  clefts  have  closed. 

^^        Structure. — The  tumors  are  made  up  of  the  various  spaces 

.^j^^^^ribed  above,  l>ing  in  the  midst  of  a  coimective-tissue  frame- 

^^  ^^rk  and  lined  wth  endothelium.     They  contain  a  clear  fluid 

j^^ii^iiph),  or  in  the  cystic  tj-pe  it  may  be  clear,  turbid  and  milk- 

^^,^^e,  or  chocolate  brown,  and  show  the  presence  of  d^l>ris  and 

J  *^olesterin.    The  itark  discoloration  is  due  to  the  escape  of  blood 

^*^1x>  the  cysts. 
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Sites  of  FonnatioD, — Single  Ij^iphaDgiomata  are  found 
tially  in  the  skin  and  in  subcutaneous  tbsues,  most  frequ^ 
in  the  hwe  iind  nork.  Cavernous  lymphangiomata  are  usuail; 
seen  as  congenital  malformations  of  the  hps,  macrocheilia, 
of  the  tongue,  macroglossia,  in  which  organs  they  may  produc 
most  disfiguring  and  harmful  lesions*  Other  regions  may  be 
fecte<l  by  this  type.  The  cystic  tj'pe  is  foun<l  most  frequently 
the  neck,  and  may  extend  as  low  as  the  clavicle  or  as  high  iis  th 
ear  or  the  ramus  of  the  jaw.  They  sometimes  appear  also  in  tbel 
region  of  the  shoulder,  the  axilla,  the  abdomen,  the  sacrum,  and  thtj 
groin.  They  are  rarely  found  in  the  mesentery,  and  in  this  locatioB 
they  contain  a  chyle-like  fluid. 


Fig,  125. — Sac  of  large  axillary  cyst.    Cystic  hygroiDa* 

Diagnosis* — The  majority  of  IjTnphangiomata  are  congenitiJi 
although,  as  already  stated,  some  may  arise  in  advanced  W**- 
The  simple  form  appears  usually  as  a  diffuse  tmnor,  ^ith  little  or 
no  evidence  of  encapsulation;  the  cavernous  type  abo  is  diffuj*'^ 
These  two,  therefore,  will  rarely  be  found  as  distinct  tumt»r 
masses  independent  of  the  tissues  of  the  region,  hut  rather  35 
invading  the  stnietm-es,  prtxlucing  an  apparent  h\T>ertrophy  of  tb 
part.  The  cavernous  tumors  sometimes  form  a  tiistinct  mBss^  whicb 
is  poorly  circumscribed.  They  constitute  soft,  flabby,  ebf'tic 
tumors,  and  have  a  consistence  resembling  that  of  UpoM^ 
Maerocheilia  and  macroglossia  may  be  of  such  dimensions  as  to 
produce  the  most  hideous  deformity,  the  tongue  being  so  greatiy 
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enlarged  as  to  protnide  from  the  mouth  and  preclude  the  possi- 
bility of  speech  and  mastication  and  produce  marked  discomfort. 
The  cystic  variety  may  reach  an  enormous  size,  especially  when  it 
is  considered  that  they  are  foiind  in  infant.-:?,  in  whom  they  may 
frequently  attain  the  size  of  an  orange,  and  occa.sionally  become 
almost  as  large  as  a  child's  head.  Some  of  these  cystic  tumors  fail 
to  grow  for  a  long  period  of  time,  and  later,  even  in  adults,  may 
grow  rapidly  to  troublesome  dimensions.  They  may  be  fluctuant 
or  not,  dependent  npon  the  size  of  the  individual  cyst  canities  and 
the  amount  of  connective  tissue  separating  them  and  their  dis- 
tribution among  the  normal  anatomic  structures.  The  cyst 
showTa  in  Fig.  124  was  fluctuant,  but,  on  attempting  to  dissect  it 
away,  the  whole  sitle  of  the  neck  was  found  to  be  filled  with  smaller 
cysts  l>ing  aromid  the  great  vessels,  among  the  ner^^es  of  the 
cendcal  and  brachial  plexuses^  and  in  the  intermuscular  spaces 
deeper  than  the  scaleni.  The  cystic  variety  is  distinctly  trans- 
lucent if  transillumination  can  be  done.  un!es.s  the  fluid  happens 
to  be  opaque.  They  are  to  be  <listinguished  from  cysts  occurring 
in  the  ne<'k  in  vestiges  of  the  gill-slits.  The  latter  are  lined  w4th 
epithelium,  are  single,  simple  cyst4>,  and  do  not  invade  the  struc- 
tures surrounding  them. 

Variations.— There  is  frecpiently  present  in  other  benign  tumors 
an  excessive  quantity  of  lymphangiomatous  ti.ssue,  and  it  may  be 
abundant  enough  at  times  to  ju.stify  the  name  of  a  mixed  tumor. 
They  are  especially  liable  to  be  mixed  uith  angioma. 

Pathologic  Changes. — Changes  are  not  frerjuent.  When  a 
simple  or  cavernous  lymphangioma  is  w^ounded  there  may  be  a 
copious  discharge  of  Ij^nph  which  continues  for  an  indefinite  time. 

Prognosis, — (If  them.setves  they  cause  no  harm.  Situated  in 
the  neck  or  pharjTLX,  in  the  mesenterj^  or  the  pelvis,  they  may  be 
responsible  for  serious  interference  with  physiologic  processes,  and 
in  the  r^on  of  the  neck  and  pharjiix  may  cause  sudden  death. 
The  cystic  hygromata  occasionally  disappear  spontaneously. 
They  do  not  become  malignant. 

Treatment. — The  ideal  treatment  of  hinphangiomata,  as  in 
other  benign  tumors,  would  be  excision.  Manifestly,  from  the  diflfu- 
sion  of  the  tumor  mikss  such  treatment  is  often  imixjssible.  In  that 
case,  contrar>^  to  the  general  nile  in  l>enign  tumors,  one  may  remove 
BS  much  of  the  tumor  as  possible,  with  no  fear  on  account  of  the 
portion  left;  or  in  those  causes  like  macroglossia  anrl  macrocheilia, 
where  an  anatomic  structure  must  be  reduced  in  size,  such  reduc- 
tion is  accomplished  by  excising  portions  of  the  tongue  or  Up, 
regardless  of  the  amount  of  lymphatic  tissue  or  muscle  removed. 
If  the  growth  continues  the  treatment  must  be  repeated. 


CHAPTER    XLI 

MYOMATA 

Definition. — A  myoma  is  a  tumor  whose  essential  tissue 

muscle-fil>pr. 

Classification, — There  are  two  types  of  myoma — namelyj 
leiomyoma,  whirh  is  made  up  of  unstriped  muscle  tissue, 
rhabdomyoma,  whose  mu8clt^fibers  belong  to  tlio  stripeti  or  volu 
tary  variety.  The  latter  is  a  veiy^  rare  form,  so  rare,  indeed,  tli 
certain  authors  have  disputed  its  existence,  while  tlie  former  i 
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Fig.  126. — Leiomyoma  ol  uteruB.  The  hta\^  bundles  of  musck 
are  seen  in  long  (j)  and  1  ransver^  {o)  section  and  in  eeparate  nodules  ( 
connective  tissue  (c)  between.     (X  about  100 J 

very  common,  although  they  do  not  appear  without  the  admi^wrf 
of  connective  tissue,  frequently  of  other  tissues.    This,  howt'ver. 
in  a  sense  true  of  practically  cverj^  tumor,  benign  or  malignant. 

Etiology, — The  fact  that  the  appearance  of  myomata,  ^V^J 
cially  ill  the  uterus,  is  more  frequent  than  that  of  any  other  ^^^i 
has  added  nothing  definite  to  our  understanding  of  its  cause. 
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J"es1:s  have  not  been  discovered.  It  has  been  supposed  to  occur  less 
^I'ecjuentl}'  m  women  who  have  borne  children ;  the  converse  state- 
XBneiit  is  probably  nearer  the  truth — ntimely,  that  women  who  have 
"tmte^rine  tumors  do  not^  as  a  rule,  become  pregnant,  as  these  tumors 
^u'o  one  of  the  common  causes  of  sterility.  They  occur  in  the 
^i_i.t:enis  after  puberty,  more  frequently  in  certain  families,  and 
cs^^rtidnly  with  great  frequency  in  negrties.  The  presence  or  ab- 
^*^5H.ce  of  infection  seems  to  liave  no  influence,  although  some  have 
^^Isimed  that  ailenomyomata  may  be  due  to  this  cause.  Noth- 
ing is  known  of  the  cause  of  leiomyomata,  which  occur  outside 
"fciies  uterus,  and  of  rhabdomyomata  further  than  what  has  been 
^^^ren  in  the  discussion  of  the  origin  of  tumors  in  general. 

Structure. — Lcnomyoraata   are   very   similar   in   structure   to 

^i  l^r-omata  (miduh's  mukindu),  and  are  often  difficult  to  distinguish 

^^■^om  the  latter.     Indeed,  they  varj%  in  their  relative  quantity  of 

I^^lsaJn   muscle   and   fibrous  tissue,   from    the   "pure   leiomyoma^' 

^^-^>      the  fibroid,  which  shows  no  muscle  tissue  at  all.     They  are 

^^l^^^irly  delimited  from  the  surrounding  tissue  and  encapsulated, 

^-A^laough  some  of  them  are  rather  firmly  attached  to  the  surround- 

^^^■^X^^  tissue  by  the  formation  of  excessive  fibrous  tissue  around 

^'-^^^  blood-vessels  which  enter  the  tumor.    The  softer  variety,  or 

^^-^^^-*-:jre  myoma,  is  cut  more  easily  than  the  more  fibrous  (fibroid 

^^^-^-iznors),  and   shows  a  reddish-gray  cut  surface,  while  the  more 

^^^^B-ous  t>Tie  conforms  to  the  appearance  of  fibromata  and  shows 

thite  cut  surface,  and  produces  a  grating  sensation  on  being  cut. 

Le  pure  myomata  are  firmer  than  normal  uterine  tissue  and  the 

►iroids  are  much  firmer  and  more  difficult  of  section.    Leiomyo- 

tta  are  often  no4:iulated. 

Rhabdomyomata  show  the  presence  of  more  or  less  imper- 
"tly  developed  striated  muscle-fibers,  which  are  found   lying 
tong  round  or  spindle-shapes i  cells.     These  tumors  are  some- 
^^^•^x^Xies  sarcomatous. 

Sites   of   Formation, -^Leiomyomata   develop    in    connection 

^^^'"^  'th  those  structiir(^s  which   normally  contain   smooth   muscle- 

^*^^^€rs;  they  are  found  with  greatest  frequency  in  the  uterus,  and 

^^^^^'Knmonly  pass  untler  the  name  of  fibroid  timiors  of  the  uterus. 

-r*lxey  are  found  in  the  walls  of  the  alimentary  tract,  from  esopha- 

^^^*-i^s  to  the  large  intestine,  and  rarely  in  the  urinaiy  bladder.    The 

*^^«^in  may  serv'e  as  a  point  of  origin,  usually  giving  rise  to  verj^ 

j^*xac^l  tumors.     Cases  have  been  reported  of  mj'omata  of  the 

STotum  and  the  \iilva.    Rarely  they  are  found  in  the  ovarj-; 

Rhabdomyomata,  unlike  other  benign  tumors,  do  not  originate 

^^    connection  with   volmitary  muscle  tissue;   they   are  always 

^^^terologous.     They  are  extremely  rare;  found  most  frequently 

^^^  the  kidney,  they  may  also  arise  from  the  testicle  or  the  urinary 
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bladder:   striated    fibers  have  bc^en  observ^Dd    in   tumors 
heart  in  syphilitic  infants,  but  they  probaljly  do  not  belon^j 
tumor  group.     Orlandi  has  found  this  tumor  originating  in  con- 
nection with  nerve  tissue. 

Diagnosis.~The  presence  of  myomata  may  be  suspected 
chiefly  by  the  fact  that  a  8low-groTr\ang  movable  encapsulated 
tumor  is  found  in  connection  with  an  organ  w^ell  supplied  ^itl 
plain  muscle-fibers.  The  softer  tmnors  are  more  myomatou 
the  liarder  ones  filirous.  No  sharp  diagnostic  line  can  be  dra^ 
l>etween  the  two  in  a  clinical  way;  and  none,  indeed,  is  necessa 
They  varj^  from  the  size  of  a  shot  to  that  of  a  man's  bead 
rarely,  even  larger.  The^^  may  be  smooth  and  round  when 
moderate  size,  Imt  fis  they  grow  larger  they  become  noilulate 
anri  sometimes  i>resent  a  tangkxl  mass  of  tumors,  some  of  which  :a 
widely  attached  to  the  organ  from  which  they  arise,  or  attached  I 
it  and  to  one  another  by  such  small  pedicles  as  could  notnouri 
them  except  for  adhesions  attaching  them  to  other  structures,  \ 
the  omentum  m  myomata  of  t!ie  uterus.  The  attaclmient  of  ih 
omentum  f^ften  bears  mnnistakable  e\ddenee  of  the  source  of  the 
chief  blood-supply  to  the  tumor  in  the  numerous  and  enormou.^ly 
enlarged  veins  anil  arteries  connecting  the  two.  The  tumors  i 
be  single,  but  in  the  uterus  are  often  multiple  and  sometimai 
numerous.  In  the  crises  of  muhiple  myomata  they  4\re  seen  in  i 
stages  of  tlevelopment,  a  ver>^  young  one  lying  alongside,  but  indo 
pendent  of,  a  large  and  old  tumor.  In  the  uterus  they  appear  a 
submucous,  mural,  or  subserous  tumors*  The  mural  tj-pe  may 
a  diffuse  growth,  occupying  or  tlisplacing  the  wiiole  Ix^ly  of  th 
organ.  The  submucous  tumors  are  frequent  causes  of  abnomialj 
uterine  hemorrhage,  of  ilysmenorrhea,  sterility,  and  abortioa 
and  present  grave  complications  at  times  when  labor  occurs  i 
term. 

Edematous  cystic  myomata  and  those  softened  by  d«^encrativ 
chanp;es  camiot  lie  distinguishes!  in  many  instances  from  intra- 
abdommal  cysts.    Myomata  may  grow  for  years,  attain  a  rao<l<*nit** 
size  not  uncomfortable  to  the  ^latient,  and  then  cease  to 
further.    The  oh!  belief  that  they  disappear  at  the  menopaui^^?  i 
mitrue  and  {langerous.     RhabdomyomatA  cannot  be 
clinically  as  such. 

Variations. — Fibromyoma  is  the  usual  form  of  myoma,  p^l 
leiomyoma  l)eing  rare;  the  fil>rous  tissue  may  predominate,  of  tW 
muscle  tissue,  producing  haril  or  soft  tumors  respectively.  AdttJ^  I 
myomata  have  been  demonstrated  to  occur  with  considcral^l^ 
frequency,  and  are  tlue,  it  is  thought  (CuUen),  to  a  ''flowing"  ^ 
the  epithtdial  lining  of  the  uterus  into  its  musculature.  Myofli*'* 
rarely  show  the  presence  of  lymph angiectases  or  telangiectasia* 
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Pathologic  Changes. — One  of  the  frequent  accidents  befalling 
myomata  in  their  most  frequent  site*  is  infliimmation  of  the  surface 
and  fixation  of  the  tumor  to  the  surrouniling  intestines  hy  adhe- 
sions, which  may  beeome  ver>^  dense  and  vascular;  Furthemiore, 
inflammation  may  cause  edema  of  the  tumor,  suppuration,  and 
thrombosis.     Pregnancy  and  labor  favor  these  conditions. 

Fatty  degeneration,  a.ssociatr^d  with  hyaline  degeneration  and 
necrosis  of  the  muscular  elf^mcnt ,  is  very  frequently  seen,  anti  these 
changes  may  result  in  a  reiluction  of  the  size  of  the  tumor  %ith 
increased  hardness.  Calcification  occurs  usually  in  old  women, 
but  not  altogether,  and  may  be  fomid  only  iu  isolated  spots  as  a 
shell  surrounding  the  tumor,  or  throughout.  Of  course,  calcifica- 
tion precludes  the  possibility  of  further  growth  in  tlie  parts  affected. 
Such  calcified  tumors  have  been  knowTi  to  be  cast  off  through  the 
vagina  or  even  through  the  rcTtum  or  bladder  (uterine  stones). 

C>^stic  changes  arise  from  several  causes — first,  as  a  result  of 
hemorrhage  into  the  tumor  substance;  second,  from  Ijmphangiec- 
tases;  third,  from  raj-xoraatous  degeneration  of  the  connective 
tismie,  and,  fourth,  in  adenomyomata  from  the  action  of  the  epi- 
thelial cells  included  in  the  tumor  mass. 

Ulceration  of  submucous  tumors  and  consequent  hemorrhage 
is  not  an  unusual  occurrence. 

Pedunculated  tumors  may  become  edematous  and  increased 
in  size,  or  necrotic  hy  torsion  of  the  pedicle, 

Myomata  ilo  not  frectuently  bwome  sarcomatous,  but  do  so 
6ufl5ciently  often  to  demand  a  close  suj^ervision  o\'er  them  when 
for  an>'  reason  removal  is  not  done.  The  increaseil  rate  of  growth 
or  the  renewed  growth  of  quiescent  myoma  should  be  accepted 
clinically  as  positive  evidence  of  malignancy. 

Prognosis. — Myomata,  by  virtue  of  their  frequent  origin  in 
the  uterus  and  the  broad  ligaments,  offer  especial  tlangers  to  the 
health  and  life  of  women  which  are  not  usual  with  benign  tumors. 
They  are  especially  liable  to  what  the  late  Dr,  Richard  Douglas 
called  malignancy  of  position.  They  are  often  carried  imtil  they 
reach  enormous  cUmensions  mthoht  harm,  and  are  finally  removed 
purely  because  of  their  disfigurement  or  burdeasomene^.  On 
the  other  hand,  even  small  tumors  m.ay  cause  most  ungrateful 
disturbances  or  be  teset  by  tiangerous  complications.  The 
danger  of  malignancy,  though  small,  must  not  escape  us. 

Treatment.— The  general  iiile  for  treatment  of  tumors  obtains 
here  as  elsewhere.  The  tumors  should,  when  it  Ls  possiblcj  be 
removed  and  the  organ  in  which  they  arise  left  in  position.  Hence, 
in  uterine  tumors  myomectomy  should  always  be  given  preference 
(coeteris  paribus).  But  the  position  of  the  tumors,  their  number, 
their  size,  the  distortion  they  have  produced  in  the  body  ^nd  the 


498  PBINCIPLES  OF  8UBGEBT 

canal  of  the  uterus,  the  complications  that  have  befallen  them,  ^^ 
the  age  of  the  patient,  rendering  the  retention  of  the  uterus   i^" 
perative  or  superfluous,  are  the  factors  which  must  be  weigi*^^ 
by  the  surgeon  who  wishes  to  err  neither  on  the  side  of  was't^f  ul 
conservatism  nor  on  that  of  imnecessary  sacrifice  of  possibly  useful 
organs. 

Rhabdomyomata  are  to  be  treated  as  any  other  benign  tuxxzLcr^ 
only  after  having  made  sure  by  microscopic  examination  that  l^tiey 
contain  no  sarcoma  cells. 


CHAPTER    XLII 


NEXmOMA 


A  NEUROMA  is  a  tumor  which  essentially  contains  new-fonned 
elements  of  nerv^e  tissue. 

The  term  "neuroma"  has  been  used  heretofore  in  a  very  broad 
and,  as  recent  investigations  have  proved,  a  ver>^  loose  sense. 
In  order  for  a  neuroma  to  be  true  to  the  significance  of  the  name 
it  must  contain  new-fonned  nerve  elements;  the  simple  fact  that 
the  tmnor  has  developed  in  connL*ction  with  and  contains  nen-e 
elements  that  antedate  the  origin  of  the  tumor  no  longer  being 
accepted  as  a  justification  for  classifying  them  in  this  group. 
Thus»  mam^  tumors  have  been  remov€"d  from  the  neuroma  group 
and  plaeefl  in  the  fibroma  group,  where  they  logically  belong; 
von  Recklinghausen's  disease,  molluscum  fibrosum,  plexiform 
neuromata,  painful  subcntaneous  tubercle ^  anil  the  so-called 
amputation  neuromata,  while  they  all  doubtless  originate  in  con- 
nection with  nervous  tissue,  are  eliminated  from  the  neuroma 
group;  ''amputation  neuromata"  are  in  no  sense  justifiably  classed 
as  ttmiors,  since  they  are  made  up  of  scar-tisaue  into  which  re- 
generating ner%'e-fibers  have  groT\Ti  in  consequence  of  their  sever- 
ance. Since  all  the  ]>atholog!c  conditions  (false  neuromata)  have 
been  placed  where  the}'  belong,  the  term  neuroma  in  its  meaning 
emljraces  an  exceedingly  small  number  of  tumors. 

Classification, — There  is  only  one  single  timior  that  can,  with 
accuracy,  \hi  given  as  a  neuroma — namely,  the  ganglion-celled 
neuroma.  Another^  however,  is  of  such  close  relation,  by  virtue  of 
I  its  origin  from  specialized  cells  found  only  in  comiection  with  the 
central  nervous  system,  that  it  will  be  discussed  here,  with  the 
admission  that  it  has  long  been  considered  as  being  a  t>7>e  of 
sarcoma. 

Etiology.— Neuromata  are  thought  to  be  of  developmental 
origin^  as  the  majority  of  them  have  been  discovered  in  very 
young  children. 

Structure. — Neuromata  are  made  up  of  ganglion  cells,  axones, 
and  dendrites  supported  by  neurogha.  The  nerve-fibers  found  in 
these  tumors  are  largely  non-niedullated;  a  few^  are  medullated. 

Sites  of  Formation.^Neuromata  are  found  in  connection  with, 
or  in  the  region  of,  ganglia  and  in  the  skin  or  subcutaneous  tissue. 
They  may  develop  also  in  the  cerebral  ventricles  and  the  ependjTua. 

Am 
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Diagnosis. — Neuromata   are   seen   so   rarely   that   one  coviA^ 
scarcely  have  the  hardihrjod  to  risk  a  diagnosis.     They  are  slo"^- 
growing  tumors  and  eimiiot  be  tlistingnished  from  fibroraatap     oi 
similar  consistence.    They  usually  appear  in  early  life  and  may   ^ 
congenitaL     They  are  usually  of  moderate  size,  although  e^^uees 
have  b€*en  reported  a-s  large  as  a  child's  liead»     The  eutaa^^o^ 
tumors  may  be  multiple  neuromata  and  l>ehave  throughout,  so    'f  ^ 
as  we  know,  as  benign  tumors,  but  should  be  ejecised  when  i^   ^ 
possible  to  do  so. 

GLIOMA 

This  tumor  is  derived  from  the  neuroglia  of  the  central  nerv*<:>^ 
system.  The  relation  of  this  tiunor  to  stu-coma  has  given  n^^  ^^ 
much  learneil  discussion.  However,  tlie  origin  of  neuroglia  f x*owi 
the  epiblastie  layer,  and  the  general  l>ehavior  of  the  tumor,  i^*^ 
led  to  the  conclusion  that  they  camiot  l>e  sarcomatous. 

Gliomata  are  classified  into  hard  ghoma  (ghoma  durum)  i^^^^ 
soft  glioma  (glioma  molle).  Occasionally  the  glioniatous  substi^^^^^**^^ 
is  associated  with  abundant  dilated  blood-vessels,  gUoma  tel^^*^' 
giectaticuni. 

Structure. — Ghomata  are  made  up  of  glia  cells,  their  procexv^"*^ 
and  the  fibrillar  network,  as  seen  m  the  normal  neurogliar  str"*— ^*^* 
ture.  The  cells  are  oval  or  round  and  mononucleateil.  The  gre^^-'^^'^J 
the  cellular  content,  the  shifter  the  tumor,  while  abundance  ^ 
fibrillar  elements  causes*  the  tumors  to  be  hard.  In  retinal  glioin.^^^^ 
the  fibrillce  are  almost  altogether  wanting,  although  the  *^^^ 
processes  may  l>e  seen.  Retinal  gliomata  are  frequently  refer'X""^^ 
to  under  the  name  of  neuro-epitheliomata,  and  sometimes  as  g^l  ^*?" 
Barcomata.  The  arrangement  of  the  cells  surrounding  the  carf^  -*"^^* 
laries  is  radial;  there  appear  sometimes  also  rosets  of  cells  < 
to  the  radial  disiwsition  of  cylindric  cells. 

Sites  of  Fonnation. — (Uiomata  develop  only  in  connect- 
with  the  central  nervous  system.     Adami  claims  that  they  oc  ^^  ^ 
only  in  the  brain,  io  the  retina,  and  rarely  in  connection  ^^^^^__ 
cerebral  nerves^  and  that  the  excessive  glia  tissue  found  in  syvixL 
myelia  is  a  gUomatosis.    The  hard  variety'  is  found  only  in  conn 
tion  with  the  ventricular  walls  antl  projecting  into  the  ventric 

Diagnosis*— The  recognition  of  gliomata  of  l)rain  or  cord  c-^^ 
not  l)e  made  clinically.    They  produce  s3mptoras  of  pressure, 
do  other  tumors  similarly  situated.     The  hard  variety  are  w 
defined  tumors  and  can  be  enucleateil  satisfactorily,  but  the  ^^ 
gliomata  infiltrate  the  surrounding  brain  substance   in  sucl:^ 
manner  as  to  render  it  impossible  to  recognize  where  tumor  tk 
stops  and  brain  tissue  begins.     They  are  slow-growing  tum^ 
Hemorrhages  occur  frequently  in  the  soft  tumors,  atte'nded  w 
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evidence  of  sudden  increased  pressure  (apoplexy).  The  retinal 
form  of  glioma  occurs  in  the  young  or  may  be  congenital;  they  are 
often  bilateral;  often  one  eye  will  be  invaded  some  months  after 
the  other  has  been  enucleated.  Several  members  of  the  family  may 
be  affected,  or  they  may  apparently  be  transmitted  from  parent 
to  child.  Retinal  gUomata  may  grow  forward  and  cause  ulcera- 
tion of  the  cornea  or  sclerotic  coat  and  protrude.  This  form  in- 
filtrates the  surroimding  tissues,  and,  unlike  the  central  form, 
produces  metastases  (retinal  gliosarcoma). 

Prognosis. — ^The  prc^nosis  of  gliomata  is  unfavorable;  the 
cerebral  type,  by  virtue  of  its  location  in  an  organ  where  localiza- 
tion and  treatment  are  alike  difficult,  and  where  the  tendency  to 
hemorrhage  may  at  any  moment  cause  sudden  death  or  permanent 
crippling;  the  retinal  type,  because  of  the  inherent  malignancy, 
with  consequent  infiltration  perhaps  along  the  optic  nerve  to  the 
cranial  cavity,  and  metastasis.  The  least  harm  it  can  do  is  to 
cause  the  loss  of  one  or  both  eyes. 

Treatment. — ^The  only  treatment  is  removal. 


CHAPTER   XLIII 

SARCOMA 

Definition* — Sarcoma  is  a  tumor  made  up  of  embryonic  me 
bla-stic  cells.  It  is  the  malignant  t^^pe  of  connective-tissue  tun 
exclusive  of  those  derived  from  endothehal  cells  (endotheliomati 

Classification. — There  are  several  t>7)es  of  cells  found  in  i 
mata^  and  they  are  accordingly'  classified  as  small  round 
sarcoma,    large    round-celled    sarcoma,    spindle-ceiled 
giant-celled  sarcoma  (myeloma  or  myeloc>i:oma),  or  mixed-ceiled 


Fig.  127. — Small  rtJund-crll.Ml  sarr-oma,     (Microphotograph;  X  about  lOO  > 

sarcoma^  in  which  there  may  appear  cells  of  the  various  %yv^^  i^^ 
mentioned. 

Any  of  the  true  sarcomata  may  be  pigmented  or  fm*  ("^ 
pigment. 

Again,  sarcomata  are  somewhat  loosely  and  incorr^W 
grouped  by  their  sites  of  oripjin;  hence,  osteosarcoma  or  chcmdro* 
sarcoma,  indicating  only  that  the  malignant  tumor  has  arisen  i»  | 
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*K'   132.— Giant-  and  spindk'-celied  sarcoma  of  biceps.     (Microphotograph ; 

X  about  KXl) 
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led  sarcoma.  Another  patient  had  a  persistant  epidid>Tnitis  of 
Qococcal  origin.  During  operation  for  this  lesion  a  small  sus- 
rious-looking  nodule  was  found,  which  proved  to  be  sarcoma, 
tother  case  had  been  severely  bitten  on  the  calf  of  the  leg  by  a 
r  twenty  years  ago,  I  saw  him  some  months  after  a  tmnor  had 
reloped  in  the  midst  of  the  scar.  The  superficial  veins  of  the 
were   markedly  varieosed.     Tht*   tumor   was   angiosarcoma. 


135.^Tel:iiiL£n  rr  rijf  sarcoma.     LiinH^ti  of  blocxl-vess4vls  at  x.     (Micro- 
phot  ograpli;  X  about  50.) 


Iher^  a  woman  of  forty,  had  Ijeen  spurred  in  the  lobule  of  her 
by  a  sitting  hen  some  five  years  lief  ore;  she  had  a  mj^xosarcoma 
size  of  a  Malaga  grape,  about  the  origin  of  which  she  was  not 
ir.  Yet,  again,  a  woman  of  thirty  had  a  pedunculated  mole  of 
g  standing  on  her  neck,  which  her  physician  removed  by  liga- 
e  of  the  pedicle.  The  mole  dropped  off  and  the  stump  healed. 
six  months  a  tumor  had  developed  at  the  site  of  the  scar  as  large 
in  English  walnut;  her  condition  twelve  months  later  is  shown 
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in  Fig.  153.  Such  cases  are  so  numerous  that  there  can  be  no 
doubt  that  traunia  is  an  important,  if  only  a  predisposing,  factor 
in  the  etiology  of  sarcoma;  it  may  be  further  stated  that  trsiaiifl, 
applied  to  eertidn  typos  of  tumors,  especially  moles  and  fibrous 
m>^omata  of  the  nasal  ca\nty»  is  to  be  tabooed,  unl^s  the  whole 
growth  be  destroyed  or  removed. 

Beyond  the  effect  of  trauma  and  the  predisposition  of  certaii 
benign  tumors  toward  malignancy,  the  real  unproved  cause  ot 
sarcoma  remains  hidden, 

Stnicture.^-Sarcomata  are  often  encapsulated  in  their  early 
stages  with  a  pseudocapsule ;  it  is  conceivable  that  they  may  be 


0:1 


Fig.  136. — Myxosarcoma*     (Microphotograph;  X  about  100) 

tmly  encapsulated  at  a  ver>'  early  stage,  but  this  cannot  be  ac- 
cepted practically  under  any  circumstances,  except  wbere  oW 
benign  tumors  are  just  begimiing  to  show  j^ositive  inicro^copw^ 
evidence  of  malignancy.  The  guide  for  practice  is  to  be  found  m 
the  definition  of  pseudocapsule  already  given,  which  may  "^ 
briefly  stated  to  be  a  capsule  which  does  not  encapsulate,  fti^^'t 
therefore,  cannot  be  dealt  with  as  one  might  deal  in  positivny 
benign  tumors.  One  can  never  know  if  the  tumor  cells  will  I* 
found  only  in  the  wall  of  a  pseudocapsule  or  beyond  it,  svnd  bo^  j 
far  beyond. 

On  the  otber  hand,  sarcoma  may  show  no  evidence  at  di*! 


Fig*  138. — Lymphosarcoma.     (Microphotogmph;  X  about  250,) 


510 


PRINCIPLES   OF  SURGERY 


capsulation,  and  invade  the  tissues  in  contact  with  it  in  any  or 
ever>^  direction.    It  is  of  value  io  note  here,  however,  that  sarco-j 
niata  do  not  inhltrate  habitually  a^  reatliiy  or  as  extensively  as' 
carcinoiniita  do. 

The  structure  of  sarcoma  may  be  briefly  said  to  be  a  mass  of  j 
*'enibr>"onic''  mesoblastic  cells  of  new  formation,  held  in  place  bj 
a  cement  (intercellular)  substance  supplied  with  little  connective 
tissue  and  with  numerous  blootl- vessels,  whose  walls  are  so  poorly 
developetl  as  to  escape  observation  ver>^  oft^n,  thus  bringing  the 
cells  of  the  tumor  in  almost  direct,  if  not  direct,  contact  with 
the  circulating  blood. 


Fig.  139. — Melanoma  J  X  aboiit  15.     Tlit^  blaek  areas  represent  pigment; 
this  Ls  through  entire  section. 


The  bulk  of  sarcomatous  tissue  is  made  up  of  maUgnant  cells. 
Portions  of  tissue  which  have  l>een  invaded  may  be  found  incor- 
porated in  the  tumor  mass^  usually  in  an  atrophic  or  degenerative 
state.  The  cells  show  no  definite  arrangement,  and  develop  about 
the  new  capillary  loops  that  form  in  the  growing  portion  of  the 
tumor.  The  intercellular  cement  suV>stance  is  usually  of  mucous 
or  fibrillar  form,  although,  when  the  tumor  arises  from  osseous  or 
cartilaginous  analgen,  it  may  l>e  bone  or  cartilage. 

The  vessels  of  sarcomata  are  poorly  developed,  being  repre- 
sented by  a  lining  of  endothelium  resting  directly  upon  the  sur- 
rounding cellular  walls.  In  other  instances  they  may  be  .sup- 
ported by  a  variable  supply  of  connective  tissue.    The  vessels  are 
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relatively  numerous^  and  are  often  more  like  caverns  than  ordinary 
vessels.  When  they  are  especially  aliundant  the  tumors  are  called 
angiosarcomata  or,  preferably,  telang:iectatic  sarcomata. 

The  structure  of  the  various  types  of  sarcomata  dcmamis  dis- 
cussion somewhat  m  detail. 

MelanotiJC  sarcomata  (or  melanoearcinoraata,  as  some  eminent 
pathologists  call  them)  are  peculiar  in  respect  both  of  pigment  and 
structure,  two  facts  which  have  indicated  their  fx>ssible  deriva- 
tion from  epililastic,  instead  of  mesoblastic,  cells.  Melano- 
sarcomata  are  discolored  by  the  presence  of  pigment  in  their 
cells.    The  color  varies  from  brown  to  black,  and  may,  to  the  naked 


f  ^g.  140. — Melanoma;  V  about  250.     .Milaiim  granuk-s  in  the  cells  at  (r) ;  in 
the  connective  tissue  at  (o). 


e>'e,  appear  uniformly  distributc*d  throughout  the  tumor  or  irregu- 
larly distributetl,  showing  on  section  a  miifomi  or  mottled  black 
or  brown  cut  surface.    On  microscopic  examination  the  cells  are  of 
variable  shape — spindle,  round,  and  irregular  cells  all  showing; 
The  tumor  Ls  seen  to  be  divided  into  alveoli,  through  the  frame- 
work of  which  the  circulation  is  conveyed.     The  pi^^ent  is  dis- 
tributed in  the  protoplasm  of  the  cells  in  the  form  of  minute  gran- 
ules, which  are  fomid  more  abundantly  or  solely  in  those  cells 
nearest  the  alveolar  partitions. 

Lyniphosarcamain  are  so  named  because  of  the  similarity  exist- 
ing between  their  structure  and  that  of  Ijinph-nodes  or  other 
lymphatic  tissue,  and  because  they  develop  from  lymphatic  tissue, 
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from  which  they  can  sometimes  be  distinguished  only  with  grei 
diffieulty.     They  are,  therefore^  characterized  by  a  coimectire" 
tissue  reticulum^  the  quantity  of  which  is  variable,  with  a  con 
quent  variation  in  the  harthiess  of  the  tumor ,  and  of  cells  hS 
m  position  by  the  reticulum.    The  cells  ako  closely  resemble  \ 
wliite  blood-corpuscles  and  the  lymphatic  corpuscles. 

Myxosarcomatn   are   literally   a   mixed   form  of  sarcoma, 
which   therp   is   a  variable   ill  Sundance   of  mucoid   tissue.    Tin 
sarcoma   cells   are  of   the   ]K>lynHirphous   tyx)e,   with  occa 
giant  cells,  with  long  proce.sses  extending  from  them.     The  mp 
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Fig*   141. — Mdanosiirooina  of  popliteal  spjtcf^,     Xole  small  metal 
niiinding  prinian^  large  growth.     (Almost  imtural  aic.) 


omatrous  portion  may  appear  a.s  a  luimogcneous  mass  or  he  pro*  j 
vided  with  a  small  cjuantity  of  filirillar  tisf?ue,  Sonietiint^  tiiflj 
intercellular  substance  presents  a  granular  appearance. 

It  ^dll  be  seen  from  the  above  that  the  commonly  eiiiploj'«d| 
nomenclature  of  sarcomata  \^  somewhat  at  variance  with  the] 
usage  in  other  tumors.  For  example,  adenomyoma  ineani  a 
tumor  made  uji  of  glandular  mid  muscular  tissue.  On  tlic  con- 
trary, osteosai'coma  signifies  sarcoma  arising  from  bone»  whether 
the  tumor  itself  contains  bony  elements  or  not;  chondrosarconia 
simihirly  means  sarcoma  arising  from  cartilage.  L%TnphoearcoRia 
is  one  containing  lymphoid  elements;  angiosarcomii  b  ubuaI^ 


Fig.  142. — Enormous  mediastina!  lymphosarcoma. 


:j  The  consistence  and  the  cut-surface  appearance  of  sarcomata 
*^  of  great  importance  from  a  patholog:ic  stantlpoint.  Like  other 
^Vimors,  it  vnW  be  understood  that  the  greater  the  cellular  content 
^*d  the  less  stroma^  the  softer  the  tumor  will  be,  provided  the 


Fig.  143.^Myxoaareoma  of  tibia,  showing  resected  portion  of  bone. 

^^timor  is  not  a  myxosarcoma;  here,  of  course,  the  greater  the  pro- 
,  J>ortion  of  mjicomatous  tissue,  the  softer  the  tumor  will  be.  The 
FUpIx>sition  that  an  osteosarcoma  and  chondrosarcoma  contain 
l>one  and  cartilage  respectively  has  led  to  an  unfounded  belief  that 
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such  tumors  are  necessarily  hard  tumors,  whereas  the  very : 
sarcoma  signifies  a  fleshy,  and,   therefore,  a  more  or  less 
tunior;  and  if  these  classes  are  occasionally  hard  it  is  not  to 
concluded  that  they  are  universally  so.     Sarcomata  are  often 
soft  as  to  be  distinctly  fluctuant ;  this  is  especially  so  if  hemorrh 
has  escaped  into  the  tumor  substance  or  if  cyate  have  develop 
iivnthin  it. 

The  cut  surface  of  sarcoma  is  often  so  characteristic  as  to  i 
microscopic  examination  abnost  superfluous.  The  color  is  gray  ( 
grayish  red,  or  distinctly  red  if  there  has  been  abundant  hemo 
rhage  into  the  tumor  substance.  The  surface  usually  has  a  si 
gestion  of  transluecncy*  Punctata  hemorrhagic  spots  may  ofl 
be  seen  distributed  over  the  surface,  and  often  large  quantities  i 
blood  may  be  encountered.    This  is  especially  true  of  the  soft** 


Fig.  144, — Sarcoraa  of  axilla  of  ten  months'  duration.     lDopfTaJ)Ic. 

rapidly  growing  tumors.  Sarcomata  are  usually  cut  with  eaae,  and 
many  are  so  fragile  as  to  be  torn  t-o  pieces  as  easily  as  necrotic 
tissue.  The  {'onsisteney  of  m>Tcosarconm  anrl  of  old  d^ienentiD^  j 
portions  of  other  sarcomata  is  that  of  soft  gelatin. 

Sites  of  Formation, — Since  sarcomata  are  mesoblastic  tmnor«» 
it  follows  that  they  can  develop  only  from  those  tissues  derivrnl 
from  this  embr>'onic  layer.  There  are,  however,  as  a  matt- 
fact,  only  a  few  of  the  mcsohhistic  histologic  tissues  which  aii 
origin  to  malignant  tumors.  They  all  belong  to  the  eonnectiv^ 
tissue  framework,  with  the  exception  of  the  l>Tnphatic  tissufs- 
By  far  the  majority  of  sarcomata  arise  from  the  eonneetive-ti^'U^ 
proper,  whether  it  be  from  cellular  tissue,  aponeuroses,  lenJt^* 
and  tendon  sheaths,  or  skin.  Next  come  those  which  originate 
in  bone  or  periosteum  (myeloid  and  pTiosteal  sarcomata),  ^nd 
last  those  derived  from  lymphatic  tissue.     This  statement  holtis 
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true,  whether  malignant  gliomata  are  admitted  into  the  class  with 
sarcomata  or  not,  ijijismuch  as  the  glia  serves  as  a  comiective  tissue 
to  the  central  uervoUxS  system. 


fig.  146. — The  sarae  tumor  after  removal,  showing  cavity  of  cyst. 

Furthermore,  when  l)enip;n  t timers  beeome  eareomatous,  it  is 
by  virtue  of  changes  in  the  cells  of  their  connective-tissue  content 
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and  not  in  the  more  highly  specialized  cells.  An  exception  to  the 
broad  statement  must  be  made  relative  to  malignant  (garcoma- 
tous?)  hjTJemephromata,  ^N'hieh  originate  from  misplaced  rests  of 
adrenal  tissue. 

Sarcomata  of  the  Skin, — ^Sarcomata  appear  m  congenital  tumo 
of  the  skin,  as  independent  tumors  acciuired  at  any  age  with  i 
-without  a  history  of  traimui,  and  as  secondar>^  changes  in  the  mo 
common  fienign  tumuns  iiffectiiig  this  membrane,  namely*  mold 
whether  pigmenteii  or  not,  and  occasionally  from  vascular  ne' 
especially  the  pigmented  variety.  The  skin  affords  the  greata 
number  of  pigmented  sarcomata;  and  they  are  especially  likely  I 
arise  from  moles  or  flat  pigmented  nevi,  although  pigmented  i 


Fig.  147* — Sarcoma  of  hasv  of  skull  protnidiog  into  oibit. 

comata  do  not  all  have  such  antecedents.    The  majority  ofj 
sarcomata  are  secondary-  to  moles,  and  are  more  likely  to  i 
if  the  mole  has  been  injured,  irritattxl,  or  imperfectly 
Sarcomata  of  the  skin  arise  from  the  cutis  or  subcutis,  and  whiM 
they  are  usually'  spindle  celled  and  firm,  the  larger  and  longer  tb 
cells,  the  finner;  however,  large  or  small  round-eelletl  sarcomati 
are  seen,   and  are  softer  than  the  spindle-celled  tumors.    TV 
large  round-celled  tumors  sometime-s  present  a  distinct  ftlv 
arrangement. 

In   skin    sarcomata    mix<^<l    forms    are   sometime?   oteen'f^ 
fibrosarcoma,  in  which  fibrous  tissue  is  abundant »  although  ii  >* 
not  unusual  for  a  moderate  quantity  of  fibrous  ti£%Bue  to  l>e  prcseot; 
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mj'xosarcoma,  of  which  the  majority  occur  in  ver>^  young  children; 
and  angiosarcoma^  which  appears  as  a  firm  or  soft  tnmor^  depend- 
ent upon  the  relative  quantity  of  sarcomatous  and  vascular  tissue. 
Vascular  (angio-)  sarcomata  may  develop  rarely  from  angiomata, 
but,  as  a  rule,  they  grow  slowly  and  fail  to  give  one  the  impression 
of  malignancy  unless  they  are  pigmented.  Another  tumor  of  the 
skin  should  be  recalled  here,  namely,  hTiiphendothelioma,  which 
arises  from  the  endothelial  cells  of  the  IjT:nph-vessels,  but  cannot 
be  distinguished  elinicaU}'  from  sarcoma.  Kaposi  has  called 
attention  to  a  condition  which  he  designates  idiopathic  multiple 
pigmented  sarcoma  of  the  skin.    It  is  at  present  not  thought  to  be 


¥ig.  148. — Sarcoma  of  breast  in  an  old  man^ 
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sarcomatous,  as  it  may  persist  many  years  and  disappear  without 
treatment;  sometimes  the  nodules  do  unquestionably  become 
malignant. 

Sarcomata  of  the  skin  appear  as  roundish,  smooth  tumors  with 
variable  tendency  to  lobulation,  and  are  u,sually  sessile,  though 
they  may  be  jjedunculate*!. 

Secondary  sarcomata  of  the  skin  may  be  seen  in  any  metasta&- 
ing  sarcoma^  but  are  especially  hkely  to  follow  osteosarcoma  or 
intestinal  sarcoma 

Connedim  Tissy£  and  Fascia,— It  is  readily  understood  that 
sarcomata,  which  are  connective-tissue  tumors,  should  originate 
from  connective  tissue  in  the  majority  of  cases;  and  with  the  ex- 
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ception  of  l^Ttiphosarconiata  we  may  accept  as  true  the  statement 
that  all  sarcomata  do  arise  from  connective  tissue,  and  that  when 
a  sarcoma  originates  in  an  organ  whose  chief  structure  is  paren- 
chyma  we  may  be  sure  the  malignant  growth  found  its  origin  not 
in  the  functiomiting  specialized  cells,  but  in  the  supportive  stroma. 
The  discussion  of  sarcoma  of  connective  tissue  and  fascia  is  not 
mtcnded,  therefore,  to  leave  the  impression  that  this^  t>"pe  of 
malignant  tumor  arises  from  other  sources.  In  the  suVjcutaneous, 
submucous,  and  intermuscular  connective  tissue,  in  the  aponeuro- 
Bes  and  tlie  adipose  la^Trs,  in  tendons  and  bursse,  in  the  periosteum 
(which  will  be  discussed  with  sarcoma  of  bone  and  periosteum) 


*J 


Fig.  149.— Myxo-lipo-sarcoma;  X  about  100 


sarcomata  find  their  origin  very  frequently,  and  rarely  from 
vascular  sheaths  and  the  retroperitoneal  connective  tissue. 

Sarcoma  of  the  intennuseular  fascia  and  aponeuroses  develops 
with  far  greater  f requeue}^  lietw^een  the  large  muscles;  the  sites  most 
commonly  affected  l>eing  the  hip  and  upper  thighs  the  shoulder, 
arm  and  neck,  the  al>domen,  and  the  leg. 

Bone  and  Pen'osieiim, — The  term  ^'osteosarcoma*'  has  ver>'  un- 
fortunately crept  into  the  literature  of  tumors,  and  is  used  to  signify 
a  sarcoma  which  originates  from  bone  regardless  of  the  structure  of 
the  tumor.  It  is  better,  I  believe,  to  dispense  with  the  term  here 
to  avoid  confusion,  under  the  two  headings  of  myelogenous  sar- 
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coma  of  the  bone  and  periosteal  sarcoma  of  the  bone,  for  while  it 
may  be  more  pertinent  from  a  histologic  standpoint  to  discuss 
periosteal  sarcoma  in  conjunction  with  those  arising  from  the 
fibrous  connective-tissue  fascia,  there  can  be  no  question  as  to  the 
practical  value  of  the  adopted  arrangement. 

Myelogenous  sarcoma  of  bone  may  be  found  appearing  in  con- 
nection with  any  bone  of  the  body;  it  appears  by  preference  in 
certain  ver>^  definite  bones,  of  which  the  jaws,  more  especially  the 
lower  jaWj  head  the  list;  it  appears  with  great  frequency  also  in  the 
epiphyses  of  the  long  bones,  rarely  in  the  diaphysis.  The  long 
bones  most  frequently  affected  are  the  tibia,  and  then  the  radius 

Cartilao* 
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Fljt.  150.— Osteochondmsarcoma.     (Micropliotogmph;  X  ftbout  100,) 


and  the  ulna.  Myelugenous  tumors  are  of  various  stnictiires, 
small  or  large  round  celled,  spindle  cellefl,  or  mixed.  They  often 
show  great  numbers  of  giant  cells.  The  cells  may  assume  an 
aveolar  arrangement,  like  carcinoma. 

The  periosteal  sarcomata  of  bone  originate  chiefly  in  the  ends 
of  the  long  bones,  but  may  occasionally  be  seen  on  any  part  of 
the  skeleton.  They  are  round-,  spindle-,  and  mixed-celled  tmnors 
with  giant  cells  shoii^ing  occasionally. 

Lymphatics, — Round-celled^  spindle-celled,  and  pigmented  or 
angiosarcomata  are  rarely  obser\'ed  as  primary'  sarcomata  of  the 
l>Tnph-nodes,  and  when  they  do  arise  from  them  they  are  in  ap- 
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pearance  the  same  as  usual,  and  identical  in  origin,  arising,  namely, 
from  the  connective  tissue. 

There  is,  however,  a  peculiar  form  of  sarcoma  whose  con- 
nection with  the  ijinphatic  structures  of  the  body  is  verj'  intimate 
and  whose  behavior  is  peculiar,  viz.»  lymphosarcoma.  The  name 
is  applicable  because  the  structure  of  the  tmnor  microscopically 
resembles  that  of  l>Tnph-nodes  so  closely  that  frequently  it  m 
necessar>^  to  invoke  the  clinical  history  to  settle  their  true  nature, 
unless  the  section  examined  be  ol)taineil  from  an  infiltrating  border; 
the  name  applies  as  well  because  of  the  fact  that  these  tumors  are 
thought  to  arise  from  lymphoid  tissue,  where%'er  it  may  be  found. 


Fig.  15L— Lower  jaw  resected  for  sarcoma,  showing  tumor  and  piithologjc 

fracture. 

There  are  two  types  of  lymphosarcoma — localized  and  general. 
The  former  is  far  the  more  common  and  occurs  with  greatest  fre- 
quency in  the  neck,  the  mediastinum,  the  mesenter}%  and  the  retro- 
peritoneal  Ijinph-nodes,  in  all  of  which  except  those  from  the 
th>Tnus  they  produce  multiple  and  enormous  enlai^ement  of  the 
nodes.  The  IjTnphoid  tissue  of  the  tlm>at  and  the  gastric  and  in- 
testinal mucosa  also  serve  as  starting-points. 

The  diffuse  or  general  tjiie  is  far  less  common.  It  may  arise 
from  any  Ijinphoid  tissue  and  produce  a  general  metastasis,  in 
contrast  with  the  localized  gro^^th  of  multiple  tumors  in  the 
regional  type. 

Nervous  System, — The  central  nervous  system,  more  especially 
the  brain,  may  be  occasionally  the  starting-point  of  primar>^  sarco- 
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mata,  that  is,  they  may  originate  from  the  stroma  of  these  stmc- 

tiires;  they  are  m«ch  more  frequently  affeetetl  by  sarcomata  which 

have  develope<l  from  their  meninges,  the  bony  walls  surrounding 

them,  or  the  periosteum  covering  this 

bone.     The  tumors  are  usually  either 

spindle  or  mixed  celleti 

The    nerv^es    are   occasionally   the 

source  of  sarcomata^  and  the  tyi^^es 

usually   found  are  spindle-celled   and 

mjTEOsarcomata,      Sarcomata    of    the 

nerv^es   are  produced   in   consequence 

of   malignant   change   of   pre-existing 

lenign  tumors,  one-twelfth  of  all  cases 

€>f  multiple  fibromata  dying  ultimately 

of  sarcoma  (Bruns), 

AUmentary    Trad. — Sarcomata    of 

the  esophagus  and  stomach  are  seldom 

«een.     They  may   in  either  situation 

^rise  as  primary  tumors  or  in  conse- 

cjuence  of  malignant  changes  in  lieni^ 

tumors.     In  the  stomach  the>^  usually 

^fme  from  the  submucosa  or  the  mus- 

c^ular  layer  (or  subserosa)i  and  rarely 

^rom  the  mucous  meml:>rane. 

The  intestine  is  like^-ise  rarely  af- 
fected by  primarj^  sarcoma,  and  the 

"cecmn  and  lower  ileum  are  the  parts 

^lost  frequently  attacketl.    The  tumors 

^re  round-  or  spindle-celled  and  may 

l>e  alveolar. 

The  rectum  rarely  is  affected  by 

sarcoma,  but  it  may  be;    and  rectal 

sarcomata  are   sometimes   melanotic. 

Sarcomata  of  the  mtestines  occur  much 

more  frequently  (three  time«)  hi  males 

than  in  females.      Lymphosarcoma  shows  a  predilection  for  the 

intestines  and  may  be  primarily  multiple. 

Liefer, — This  organ  rarely  serv^es  as  the  site  of  origin  of  primary 
sarcoma,  being  much  more  frequently  affectetl  by  secondary 
tumors.  However,  reports  of  many  t>T5es  of  sarcoma — round-, 
spindle-,  giant-celled,  and  angiosarcoma — have  been  made. 

The  pancreas  and  spleen  are  rarely  affected  by  primary  sarco 
mata. 

Ovaries ^-rSBxcomn,  of  the  ovaries  occurs  i^ith  moderate  fre- 
quency, anS  is  often  found  attacking  both  ovaries  at  the  same 


Fig.  152— Spindle-celled 
sarfonui  aiTentiiig  the  radiua 
and  the  iiLna. 


Fig.  154. — Sarcoma  of  lower  jaw  in  a  child  whose  permanent  incbors  are  i 

beginning  to  erupt, 

mixed,  such  as  perithelioma  mixed  vfith  emlothclioma,  saroC* 
and  carninoma,  or  sarcoma  vdth  adenoma  or  cystAdenoma. 
few  melanosarcomata  of  the  ovar>^  liave  been  reportod. 
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Uterus. — Sarcoma  of  the  utenis  may  dev<*lop  as  a  primary 
tumor  or  as  a  malignant  transformation  of  fibromyomata.  In 
the  corpus  they  originate  from  connective  tissue  or  the  blood- 
vessels of  the  endometrium,  or  from  the  myometrium.  Cervical 
sarcomata,  though  less  frequent  than  those  in  the  bodjs  may  ap- 
pear in  bunches  or  in  the  form  of  polypi.  Sarcomata  of  the  uterus 
are  usually  round-  or  spincLle*ceUed  or  the  two  mixed-  Giant 
cells  are  sometimes  found.  The  cer\'ical  variety  are  frequently 
l^-mphangiectatic  spindle-celled  tumors,  and  they  nuiy  be  m>^oma^ 
tous  or  edematous.    Sarcoma  and  carinoma  are  rarely  foimd  grow- 


Fig.  155. — Sarcoma  of  tt^sticli*. 
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ing  synchronously  in  the  same  uterus,  or  they  may  appear  as 
mixed  tumors,  sarcocarcinoma,  in  which  it  is  stated  that  the 
stroma  of  a  craeuioma  has  undergone  sarcomatous  chimge. 

Testicles. — As  in  the  ovaries,  so  here  the  tumor  may  originate 
either  as  a  unilateral  or  bilateral  affliction;  they  may  appear  very 
early  in  life»  and  in  any  age  usually  arise  from  the  testicle  proper. 
The  extension  of  the  timior  by  infiltration  through  the  testicular 
coverings  results  in  a  fungoid  ulcer  knowTi  as  fungus  sarcomatodes. 
The  same  confusion  of  cell  types  is  fount!  here  as  in  the  ovaries, 
although  the  round-  and  spindle-celled  vtirieties  predominate. 
Pigmented  sarcoma  is  rare.     Adenosarcoma  and  sarcocarcmoma 
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are  veiy  rarely  observed*    Sarcomata  of  the  testicles  very  often 

contain  glycogen. 

Diagnosis  of  Sarcoma  in  General. — Under  this  caption  it  H 
necessary  to  call  attention  to  the  fact  that  many  of  the  notions 
held  by  some  of  the  profei>sion  are  due  to  ancient  teachings  that 
have  been  hanticfl  down  from  generation  to  generation,  without  an 
attempt  to  correct  them  in  accordance  with  the  advances  made  by 
pathologic  study  and  clinical  observation  of  patients  before  and 
after  treatment,  and  by  our  abihty  to  make  accurate  diagnosis 
microscopically  long  before  a  clinical  diagnosis  could  be  vouch- 
safed* Hence,  much  that  is  untrue  is  still  accepted  and  occar 
sionally  acted  upon  as  true. 


Fig.  156. — iSarcoma  remaved  from  labium  majus,  shomng  capsule  difisieeted 


F 


Before  discussing  the  subject  in  detail  it  is  perhaps  wise  to  give 
a  condensed  statement  of  the  diajqiostic  features  of  sarcoma. 
Sarcoma  arises  from  raesoblastic  structures,  anrl  may,  therefore, 
appear  either  as  a  very^  superficial  or  deep  tumor.     In  a  con- 
siderable percentage  of  cases  there  is  a  history  of  trauma  or  of  a 
benign  tumor.    Sarcoma  is  usually  a  rapidly  growing  tumor,  and 
the  assumption  of  a  maligntmt  change  on  the  part,  of  benign 
tumors  is  to  be  suspected  when  thcv  begin  to  grow  rapidly  after 
a  prolonged  period  of  slow  incre^Lse  in  size  or  of  quiescence.    They 
grow  as  more  or  less  spheric  tumors  when  small,  but  are  often  nodu-  ^.^ 
lar  or  lobulated  when  large,  anfl  are  caused  to  de\^ate  from  the^^ 
spheric  shape  by  the  influence  of  their  environment.    They  ar^^,^ 
usually  firm,  flesh*like  tumors,  or  may  be  so  soft  and  fluctuant  as  ^<^fc^^ 
lead  to  the  dis^nosis  of  abscess;  on  the  other  hand,  they  may  W-^ 
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extremely  hard.  Sarcomata  are  often  pseudo-encapsulated  and  are 
thus  as  movable  at>  if  they  were  benign;  as  a  rule  they  are  less 
likely  to  become  fixed  by  inliltration  and  to  mat  various  layers  of 
tissue  together  than  carcinomata.  Lymph-node  involvement  does 
not  occur  except  in  rare  instances,  as  m  the  toiii^il  and  the  t*?stiele. 
The  age  of  sarcoma  jjatients  varies  from  the  unborn  fetus  to  the 
octogenarian,  and  it  is  probable  that  the  majority  occur  in  the 
most  active  years  of  life,  between  the  ages  of  fifteen  and  fifty  years. 
The  idea  that  sarcoma  is  found  most  frequently  in  the  yoimg  has 
long  been  ciisproveil.  Pain,  as  a  rule,  is  absent,  and  comes  only 
after  the  tumor  has  reached  a  rather  advanceil  development,  when 


Fig.  157. — Sarconm  of  superior  maToUa. 


by  its  size  or  location  it  causes  pain,  frequently  just  as  a  benign 
tumor  similarly  situated  woul<L  The  presence  of  pain  has  some 
diagnostic  value^  its  absence  in  tumors  means  nothing.  Fever 
Is  occasionally  p^(^sent,  especially  in  advanceii  sarcoma  of  the 
viscera,  and  may  leatl  to  the  suspicion  of  malaria  or  a  low-grade 
infection.  The  general  eiTect  of  the  tumor  is  to  produce  cachexia, 
but  it  is  not  an  unusual  thing  to  find  even  large  sarcomata  with  little 
or  no  evidence  of  eachexiat  provided  no  complications— nsspecially 
ulceration,  infection,  or  hemorrhage-^have  occurred. 

History, — The  question  of  hereditary'  influence  in  the  produc- 
tion of  sarcoma  is  of  no  demonstrai>le  importance  and  may  be  dis- 
carded.   However,  it  is  of  extreme  importance  to  know  that  the 
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tiUBor  has  arisen  at  the  site  of  a  previous  iBJur>%  and  the  tumor  may 

begin  to  develop  immediately  and  grow  with  astonishing  rapidity, 
or  its  apjjearanee  may  he  delayed  for  an  indefinite  time.  The 
nature  of  the  injunr'  or  its  degree  seems  to  have  little  to  do  vnih 
the  case.  Sarcomata  arise  from  great  or  small  injuries,  and  if  there 
is  any  differenee,  it.  is  in  favor  of  minor  injuries.  The  fact  that  a 
tinnor  ha.s  been  present  for  a  number  of  years  is  most  importaul 
although  its  clinical  course  hiis  led  to  a  conclusion  that  it  wj 
benign.  When  an  accelerated  rate  of  growth  takes  place  in  such  a 
tumor  it  is  of  the  highest  evidence  that  it  has  become  maUgnant; 
the  evidence  is  intensified  if  the  * 'benign*^  tmnor  was  of  a  t>"pe 
prone  to  become  sarcomatous,  especially  moles,  m>Tcomata,  and 
fibromata,  and  if  it  has  pre\iousIy  been  injured  or  incompletely 
removed. 

Age, — It  is  of  no  importance  to  consider  the  age  of  a  patient 
in  cases  of  sarcoma,  except  in  so  far  as  the  age  may  rentier  it  neces- 
sary to  differentiate  between  this  luid  other  tumors,  especially 
carcinomata,  for  sarcoma  is,  above  all,  a  tumor  affecting  all  ages. 
It  may  be  congenital  or  occur  at  any  time  thereafter.  Rodman 
found  the  average  age  for  spindle-celled  sarcoma  of  the  breast 
to  l)e  3Gi  >TarSj  and  of  round-celled  sarcoma,  47 ^  years.  I  have 
perj^onally  seen  niaiiy  more  cases  of  sarcoma,  generally,  occurring 
in  the  middJe  aged  than  in  the  young. 

Mode  and  Rate  of  Growth, — By  close  observation  of  an  actively 
grooving  sarcoma  for  a  period  of  a  few  weeks  a  very  important  idea 
of  its  nature  may  be  gathered.  The  question  as  to  what  consti- 
tutes a  rapidly  gro^Hng  tumor  and  what  a  slowly  growing  tumor 
cannot  be  dogmatically  stated.  Besides,  there  are  benign  tumors 
w^hich  grow  relatively  fast^  and  nialignant  tumors  growing  rela- 
tively slow.  The  best  rule  to  follow  is  to  consider  all  tumors 
growing  suspiciously  ns  malignant,  unless  they  can  be,  or  unti 
they  shall  have  been,  demonstrated  to  be  benign. 

I  have  stated  already  that  sarcomata  tend  to  grow  in  the  sha] 
of  a  sphere,  yet  when  they  are  surroimded  by  large  muscles  or 
bone  they  are  more  or  less  flattened  or  distorted  by  pressure. 
Sarcomata  are  sometimes  peilunculated,  e.  g,,  those  arising  fro] 
the  cervical  canal. 

The  growth  is  most  rapid  along  the  lines  of  least  resistant 
Hence,  when  the  timaor  is  situateil  primarily  in  a  bony  cavity, 
processes  of  tumor  tissue  may  protrude  through  apertures  and 
cause  apparent  secondar>^  growths  in  an  adjacent  cavity  or  on  the 
outer  surface  of  the  bone.  The  process  leading  from  the  first  to  the 
second  notlule  may  be  so  attenuated  as  to  escape  observation,  and 
such  outgrowths  are  often  the  cause  of  return  of  the  tumor  in  the 
same  region.    The  tendency  for  sarcomata  to  occur  in  the  form  of  a 
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lai^e  primary  tumor  more  or  less  surrounded  by  smaller  nodules 
is  very  important,  and  is  probably  due  to  extension  in  the  manner 
just  described. 

Size. — The  ultimate  size  obtained  by  sarcomata  is  limited,  it 
^*ould  seem,  only  by  the  death  of  the  patient.  It  is  not  unusual  to 
:foid  tumors  as  large  as  a  child's  head  and  sometimes  as  large  as  an 
Cult's  head.  I  have  removed  a  spincUe-celled  sarcoma  of  the 
uterus  which  weighed  13  pounds.  The  largest  tumors  are  prob* 
<£bly  those  arising  from  the  kithieys  and  the  retroperitoneal  space. 


Fig.  ISS.^PJKmented  Barc?oina  of  the  foot. 

Appearafice. — In  superficial  sarcomata,  especially 
^hose  of  itKe  skin  and  all  those  which  ha\'e  p;ro^\Ti  close  to  it  by  in- 
Utration  from  deeper  structures,  the  surface  may  or  may  not  ap- 
fj)ear  red,  as  if  an  inflammatory^  process  were  prest^nt.  This,  of 
^urse,  depends  on  the  extent  of  skin  involvement  aiid  the  circula- 
tion present.  The  skin  usually  appears  nonnal  until  bifiltration 
has  taken  place,  and  is  altered  only  in  conse(|uence  of  the  stretch- 
ing produced.  In  supcrheia!  or  deep  sarcomata  the  suVtcutaneous 
-veins  overlying  the  tumor  are  often  enlarged  a.s  compareii  with 
those  of  the  opposite  side.  The  tumor  may  pulsate  or  give  rise  to 
a  purring  sound,  a  kind  of  bruit,  from  the  excess  of  circulation. 
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It  is  important  to  state  in  this  connection  that  a  very  valuable 
e\ddence  of  malignancy  can  he  discovered  at  times  by  examining 
the  surrounding  tis^suas  for  evidence  of  an  increased  arterial  flow, 
which  adjusts  itself  in  case,  for  example,  of  uterine  sarcoma  ju^t 
as  in  ca^^es  of  pregnancy.  So,  too,  in  malignant  tumors  of  the 
bladder  enlarged  arteries  may  often  be  palpated  per  vagjnam, 

M>Tcosarcomata  of  the  skin  may  be  translucent,  and  pigments 
sarcomata  naturally  l>ro\\ii,  black,  or  mottled. 

Can^iste?icy. — This  factor  may  be  said  to  vary  throughout  th 
range  of  possibilities,    A  sarcoma  is  usually  a  moderately  fin 


Fig*  159. — Pigmt^nf  »xi  Riircorna  of  thigh,  whirh  (rrcw  from  ,sue  of  ap'iWi™ 
com  in  two  months  fullovviiig  au  injury.    Olxncrvc  ctilarge<i  inguitmlmxit' 

tumor  of  flesh-hke  consistency,  firmer  than  relaxed  muscle  or  thai* 
a  Upoma.  In  certain  instances^  namely,  the  m>^osarcoinatA  aiw 
the  hyperacute  sarcomata,  they  may  be  as  soft  as  a  cold  al)- 
sces8,  and  are^  indeed,  mistaken  for  collections  of  fluid.  ^^® 
the  sarcoma  is  cystic  or  when  rtn^ent  abundant  hemonba?^ 
into  the  timior  mass  has  occurred  the  tumor  becomes  distinctly 
fluctuant,  and  it  is  different  from  a  cyst  in  feel  only  by  the  thick- 1 
ness  of  its  walls,  which  may  be  variable,  if  palpable.  On  the  oth^ 
hand,  the  tumor  may  appear  as  firm  as  a  fibroid,  and  from  ^  * 
physical  appearance  be  indistinguishable  from  it.    It  may  be  evea 
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harder  and  ^ve  evidence  of  being  asseous  or  cartilaginous,  al- 
though it  must  not  he  conclutled  that  all  osteo-  and  chondro- 
sarcomata  are  of  this  coasisteney. 

From  the  al>ove  statement.s  it  becomes  clear  that  there  are  no 
uniform  standards  for  the  eonsit^tency,  such  as  are  found  in  lipoma, 
for  instance^  and  that  while  it  may  resemble  any  tumor  in  this 
respect,  other  factors  must  be  employed  to  determine  its  true 
nature. 

Eiicupsulaiion  and  MohiUty.~The  capsule  of  some  sarco- 
mata is  so  |:^erfeet  that  they  may  be  easily  enucleated  from  their 
bed  (Fig.  156).  Others  show  no  effort  at  encapsulation  and  be- 
have malignantly  from  the  outset.  All  lose  their  encapsulation  at 
some  time  by  infiltration  through  its  walls,  and  usually  ultimately 
destroy  all  vestiges  of  it.  So  long  as  the  tumor  is  encapsulated,  if 
it  is  at  all,  it  deports  itself  as  an  encapsulated  benign  tumor, 
Malignanc}^  and  benignity  have  notliing  to  do  with  the  mobility 
of  a  tumor  in  its  early  development,  but  this  is  determined  by  the 
presence  of  a  capsule,  w^hich  separates  it  in  a  gross  way  from  the 
surrounding  tissues.  This  is  exceetlingly  important^  for  the  fre- 
quent encapsulation  and  free  mc»bility  of  sarcomata  in  their  earlier 
stages  cau.*?e  tlio  unwar>'  to  render  a  hasty  diagnosis  of  iimocency, 
and  to  allow  the  golden  time  of  safety  to  escape.  There  are  certain 
tumors  which  gi*ow  slowly  for  a  time,  are  unquestionably  enca|v 
sulated  and  movalde,  which  when  they  escape  their  capsule  assume 
the  role  of  violent  mahgnancy,  so  that  the  tjuestion  liius  l>een 
raised  whether  they  were  benign  tumors,  from  the  beginning,  or 
only  raaligniint  tumors  behaving  benignly  for  the  time.  From 
a  practical  standpoint  it  would  be  better  to  consider  that  the  tumor 
was  malignant  from  the  begiruilng,  unless  all  were  fully  aware 
that  practically  ever>'  timior  should  be  coiLsidered  a  menace  to  the 
life  of  its  host,  whether  at  present  it  is  malignant  or  not. 

I nftllration  and  I mmobihhj.— While  sarcoma  is,  as  a  rule,  more 
I  frequently  movable  and  longer  movable  than  carcinoma,  it  must 
Ue  impressefl  that  all  sarcomata  do  infiltrate  the  smTounding  tis- 
p«ies,  in  many  cases  ewn  from  the  begimiing.    The  growth  of  the 
tumor  into  surrounding  tissues  causes  degeneration,  disintegration, 
I  and  loss  of  funetion,  and  the  presence  of  the  tumor-cells  in  a  nmsclc, 
I  for  instance,  may  be  recognized  among  the  muscle-fibers  liy  the 
microscope  or  even  by  the  naked  eye.    Certain  structures  are  less 
I   liable  to  infiltration,  chief  oi  which  may  be  named  lymph-nodes, 
which  jaiay  be  found  sometimes  completely  enshcathed  in  the 
sarcoma  mas.s,  but  showing  no  invasion  of  their  substance,  car- 
tilage, and  s>"novial  membranes,  the  exception  of  which  constitutes 
remarkable  pathologic  phenomena;  these  two  last  statements  are 
illustrated  by  the  infrequency  with  which  sarcomata  of  bone  invade 
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the  epiphyseul  cartilages,  and  the  rare  invasion  of  a  joint  cavit 
a  sarcoma  lying  close  to  it.    Blood-vessels  form  no  exception  in  the 
infiltration  processes;  the  walk  of  veins  are  infiltrated,  and  on 
reaching  the  lumen  the  cells  rapidly  multiply  until  a  mass  occlud 
the  vein  and  often  grows  for  a  considerable  distance  and  ser 
as  a  plug  which  prevents  hemorrhage  in  cixse  the  vein  is  cut, 
offers  an  unquestionalile  guarantee  of  recurrence.     From  the 
filtrating  masses  in  the  veins  plugs  may  be  broken  off  by  accide 
or  in  the  natural  course  of  events,  imd  produce  embolism  with  iij 
s}^nptoms,  or  metasttises  by  lodging  in  ve^els  wMeh  are  n4 
sufhciently  concerned  in  vital  proce^^ses  to  produce  s^^nptow 
The  growth  of  processes  along  the  various  chaimels  of  the  botj] 
is  so  closely  allied  to  infiltration  proper  that  further  elaboratia 
is  deemed  unnecessarJ^     The  growih   of  sarcomata  along  tk 
coarser  chaimels  has  already  been  referred  to.     The  same  thingl 
occurs  in  sarcoma  of  the  bone  or  periosteum;  once  it  pasties  thfij 
limits  of  it^  capsule  it  may  send  processes  along  the  HaversiattI 
canals  or  the  channels  condiictmg  the  blood-vessels  until  the! 
periosteum  or  marro%v  is  respectively  invaded*    So»  too,  in  sarcofflA^ 
of  the  eye,  the  growth  may  uivade  the  vein;?  and  extend  dhag 
them  until  it  reaches  the  surface  of  the  sclerotic,  where  it  produces 
small  nodules  in  the  venie  vorticosae. 

Mciliastinal  lymphosarc*omata  will  gi-aduaUy  surround  nerv«s> 
bronclii,  vessels,  and  pericardium,  enter  the  lung  at  the  root,  fol-  | 
lowing  the  structure's  entering  there,  and  compress  and  collapse  i 
them  until  their  function  is  destroyed.     It  may  grow  upwarfl 
mider  fascial  planes,  umlerneath  the  cervical  muscles,  and  expcuid  j 
on  reaching  the  triangles  of  the  neck,  not  its  metii^tases,  buta^j 
one  tumor  mass.     Likewise,  in  sarcomata  occurring  alniut  tm\ 
spinal  column,  para|)lcgia  may  result  from  a  direct  groA^th  of  tlie  j 
tumor  through  the  inter\'ertebral  foramina  and  intraspinal  f^l 
largement  occur,  which  produces  pressure  on  the  cord.    There] 
is  no  nook  or  cranny  through  wluch  these  tumors,  hidc<:»us  alil^^ ' 
to  the  surgeon  ami  the  patient,  will  not  enter  so  easily;  so  quickly* 
and  wth  so  little  trace  that  the  surgeon  must  not  only  overlotA 
such  extension,  l>ut  may  be  compellefl,  even  though  suspectini  i^? 
to  refrain  from  an  attempt  at  removal. 

From  the  preceding  discussion  of  infiltration  it  is  clear  ih*^ 
no  structure  of  the  body  is  immune  to  invasion  of  its  substance  ^? 
sarcoma,  and  while  the  tumor  may  be  movable  at  the  l>€finiiifl& 
there  comes  an  indefinite  time,  the  more  malignant  the  tumor,  i^ 
earlier,  from  which  immobility  is  established;  and  that  ns  tht'W" 
filtration  continues  it  may  bring  anatomic  structures  nomiaily 
movable  in  relation  to  each  other  into  an  inseparable  and  oft^ 
indistinguishable  mass. 
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Meiasla^es. — There  can  be  no  doubt  that  tumor-celk,  both 
benign  and  malignant^  ji;ain  access  to  the  blood-stream,  and  pos- 
sibly to  the  IjinphalicH  occasionally ^  benign  cells  more  rarely  but 
without  doyl>t,  as  indeed  may  haptien  with  normal  tisiiue-eells, 
anil  malignant  ceils  verj'  frequently.  The  growth  of  such  cells 
into  tumor  masses,  essentially  of  the  same  nature  as  the  structure 
from  which  they  originated,  depends  on  the  jiower  of  the  cells  to 
take  hold  at  a  new  point  and  to  multiply  into  a  tumor  mass,  on 
the  resistance  shown  l\v  the  tissues  at  the  srte  of  lodgment  and  the 
influence  trauma  and  thsease  may  have  on  this  resistance.  Hence, 
we  are  in  position  to  understand  how  it  happens  that  with  marked 
uniformity  certain  organs  escape  metastases,  and  others  with  as 
great  uniformit^^  are  affected  by  them,  and  how  malignant  tumors 
of  certain  stnictures  show  a  prciiilection  to  metastasize  in  certain 
anatomic  structures,  ajs,  for  example^  the  preference  of  mehmotic 
metastases  for  the  Uver^  facti5  which  cannot  be  explained  on  a 
tbeor>'  of  chance  distribution,  and  which  are  supported  by  our 
knowledge  of  the  distribution  of  metastatic  abscesses  in  pyemia. 

The  histologic  structure  and  the  methotl  of  cell  multiplication 
in  sarcomata  show  the  ease  with  which  the  cells  of  a  sarcoma  might 
get  into  the  circulating  blood;  the  blood-vessi^ls  are  abumiant, 
relatively  large^  with  no  vessel  wall  save  a  single  layer  of  intima 
cells  separating  them  from  the  tumor-cells,  foid  in  many  instances 
even  no  intima  is  present,  the  blood  coursing  through  channels 
whose  walls  are  made  up  of  tumor-cells.  The  absence  of  connective 
tissue  hi  sarcomata  and  the  greatest  multiplication  of  cells  around 
the  blood-vessels  favors  the  same  course.  In  addition  to  this,  the 
infiltration  of  normal  vessels  by  sarcoma  cells  and  their  growth 
along  the  lumen  may  similarly  serve  as  the  source  of  met^astases. 
With  the  above  facts  clearly  lief  ore  th(*  reader,  he  cannot  fail  to 
appreciate  the  evil  influence  trauma  may  play  ujKjn  a  sarcoma  by 
liberating  cells  from  tlie  tiunor  into  the  circulation;  how  masstige 
or  unnece^ssary^  manipulation  are  not  only  superfluous,  but  hazard- 
ous; how  it  becomes  a  dangerous  practice  to  cut  into  the  tumor 
mass  for  a  microscopic  section,  especially  unless  it  is  done  for  im- 
mediate use  and  the  wound  is  allowe<l  to  remain  opt^n  meantime; 
how  in  operation  for  these  tmnors  Esmarch's  bloodless  method  is 
contra-indicated;  how  gentle  handling  of  the  tumor  is  required, 
and  why  the  tumor  mass  shoukl  never  be  lacerateil  or  incise<l; 
for  if  by  any  of  these  procedures  sarcoma  cells  are  liberated  and 
gain  the  general  circulation  they  render  hopeless  a  cjise  that  might 
Otherwdse  be  curable.  There  is  no  definite  time  prior  to  which  it 
can  be  said  that  metastasis  has  occurred,  and  if  we  remember  that 
it  requires  some  time  for  the  metasta^sizing  cells  to  gam  a  footing 
and  produce  a  discoverable  tumor,  and  the  fact  that  certain  very 
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malignant  tumors  metastasize  exceedingly  early,  we  may  undeix-^fie 
stand  how  impossible  it  is  ever  to  say  positively  that  no  metas^c^-da 
tasis  has  occurred.  Metastases  occur  doubtless  with  far  greater  ^jit 
frequency  after  an  encapsulated  tumor  destroys  its  capsule,  biK-r<J)i 
the  possibility  of  metastasis  during  encapsulation  cannot  bcJ"  I 
doubted,  as  even  benign  tumors  occasionally  are  widely  distributee^,:*  te 
by  this  process. 

The  metastases  of  sarcoma  may  be  few  or  numerous  and  o  .  c 
varying  size.  Occasionally  the  first  evidence  the  patient  has  o  •  o 
a  malignant  tumor  is  the  appearance  of  secondary  tumors,  or  o  -  o 
some  accident  such  as  spontaneous  fracture  made  possible  bczf  b] 
such  a  tumor.  The  cell  type  of  secondary  tumors  is,  of  cours^^^ar-^^ 
identical  with  that  of  the  parent  growth. 

The  lodgment  of  malignant  tumor-cells  at  a  point  remote  froK'cii^-on 
the  primary  growth  does  not  signify  necessarily  that  they  mu:j:^P'-ius 
begin  at  once  to  proliferate.  They  may  remain  dormant  for  -tk^t  t 
large  number  of  years  and  develop  into  a  tumor  of  the  same  tyS'^^^^V 
as  the  original,  wdth  no  evidence  of  recurrence  in  situ.  Hence,  tlCc^^  th( 
necessity  for  a  period  of  three  to  five  years  after  operation  befo  <:z^"lfon 
a  sarcoma  patient  can  be  reported  as  cured.  And  cases  of  recut-P'^DBur- 
rence  aft^r  the  five-year  limit  are  seen  occasionally. 

It  has  been  too  universally  emphasized  that  sarcomata  do  n^Mzm:  nol 
produce  glandular  enlargement  or  metastases.  As  a  rule,  they  •  ^^  dc 
not,  but  exceptions  are  sufficiently  numerous  to  warrant  a  pret  :J"  i^ttv 
constant  outlook  for  such  cases.  From  the  structural  standpoii^n^oint 
small  round-celleii  and  melanotic  sarcomata  invade  the  Ij-mpcx -^^Pl^" 
nodes  secondarily  more  frequently;  the  last-named  tj-pe  usuar-^3t  lally 
produces  hinph-node  involvement,  and  lymphosarcoma  habitualU  -^^Uy. 
While  a  rare  case  of  l>Tnph-node  metastasis  may  be  seen  elsewhe  ^^^  Mere, 
generally  speaking,  the  most  common  sites  in  which  sarcomata  rr  *  are 
productive  of  such  lesions  are  the  tonsil,  the  testicle,  and  the  tbi  .dthy- 
roid  gland.  In  those  structures  the  lymph-nodes  should  be  inves^?-^=^^i- 
gated  as  thoroughly  as  in  cases  of  cancer. 

SvMen   Enlargement. — A  ver>^  significant  phenomenon  oc^  -?c?ca- 
sionally  observed  in  sarcomata  is  the  rapid  or  sudden  increase  -^^^  'fl 
the  size  of  the  tumor,  an  increase  which  could  not  be  due  to  < — ^  ^^W 
proliferation,   owing  to  the  suddenness  of  its*  appearance.  ^^ 

is  due  to  hemorrhage  into  the  tumor  mass,  and  this  hemorrhr:^^^^^ 
occurs  spontaneously  or  as  the  consequence  of  an  injur>\  Itr:::^  ^ 
not  imusual  to  find  rne<:iium  or  small  hemorrhagic  spots  on  the  *^^ut 
surfaces  of  sarcomata.  The  explanation  of  this  tendency  in  ..-  ^^* 
coma  is  easily  found  by  considering  for  a  moment  the  structur^^^  ^^ 
the  tumors  and  the  relation  of  the  blood-supply  to  the  tuir=:=^^^ 
parenchyma. 

Pain. — 1  have  already  discussed  pain  in  malignant  tun^i^ors 
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generally.  It  is  only  necessaiy^  here  to  emphasize  those  statements 
in  their  espeelal  relation  to  sarcoma.  It  ha.s  been  impressed  upon 
the  minci  of  the  laity  and  of  the  metUcal  profes^sion  that  sarcomata 
are  essentially^  inlierently  painful;  but  they  are  not,  and  it  may  be 
stated  emphatically  th^it  the  majority  of  them  never  produce 
pain  mitil  they  are  well  advimced,  except  as  tlic  resnilt  of  pressure 
on  sensitive  stnicturt^,  or  by  virtue  of  some  complication  or  acci- 
dent, such  as  inflanmiation,  ulceration,  or  torsion.  Later  some 
piun  or,  rather,  discomfort  may  attend  them,  but  painful  sareo* 
mata  of  the  soft  stmeturt^  are  rare.  On  the  other  hanii,  sarco- 
mata trising  in  l>one  may  be  excrutiatingly  painful  from  a  verj^ 
early  period,  and  they  are  usually  passed  by  with  a  tliagnosis  of 
rhemnatism  and  a  prescription  of  salic}'lates  until  the  local  signs 
of  tumor  formation  force  tliemsclvps  upon  the  observaT.  In  the 
acute  fonns  of  sarcoma  the  generiil  anil  local  behavior  may  be 
ver>'  similar  to  that  of  inflanunation. 

Cackexia.—Another  late  s>inptom  is  cachexia.  It  invariaWy 
appears  in  cases  allow^ed  to  take  their  course,  but  it  appears  late — ^ 
I.  e.,  after  the  tumor  has  advances!  far  enough  to  make  severe 
inroads  on  the  patient's  vitality  or  after  the  advent  of  compltea- 
ttons.  Hemorrhage,  ulceration,  and  infection  hasten  the  appear- 
ance of  this  s>TOptom,  When  cachexia  plainly  show^s  its  presence 
it  is  ver>*  late  or  too  late  to  offer  much  hope.  The  majority  of 
sarcoma  cases  present  themselves  while  still  in  robust  health. 

Fever. — The  temperature  may  rise  imd  nm  im  irregular  course. 
This  symptom  is  seen  in  sarcoma  of  the  viscera  with  sufficient 
frequency  to  render  it  of  slight  diagnostic  value.  It  occurs  also 
in  acute,  rapidly  growing  sarcomata,  aiid  at  times  in  sarcoma  of  the 
osseous  s>^stem.  The  temperature  usually,  when  elevated,  ranges 
from  100°  to  101°  F.,  sometimes  reaches  103°  F.,  and  rarely  104''  F. 

In  acute  sarcomata  there  will  often  be  obscn^ed  a  local  rise 
of  temperature  which  may  with  the  other  local  symptoms  cause 
confusion  in  differentiating  the  condition  from  an  acute  infltmi- 
mation. 

Bilnferal  *S'arco/??^io,— Occasionally  two  sarcomata  are  seen  to 
arise  at  about  the  same  time  or  in  moderately  close  succession, 
but  apparent  I  \^  independent  of  each  c^ther.  T!us  is  obsen-ed  more 
frequentl}^  in  certain  paire<l  orgiyis,  namely,  testicles,  ovaries,  ej-es, 
kidneys,  adrenals,  anfl  crura  cerebri.  This  renders  it  necessar>'  to 
examine  the  organ  of  the  opposite  side  with  especial  care  before 
rendering  an  opinion. 

UnTuiry  Findings. — Occasionally  the  appearance  of  melanin 
in  the  urine  or  the  discover}^  of  melfmogen  during  urinalysis  ser\^es 
as  the  first  true  eviclence  pointing  to  the  diagnosis  of  melanotic 
sarcoma.    However,  since  these  appear,  as  a  rule,  on  the  surface  of 


the  body,  such  evidence  would  be  superfluous  except  in  concealed 
tumors. 

Diagnosis  of  Special  Forms  of  Sarcoma. — It  is  important  at 
tiroes  nut  only  to  know  that  a  sarcoma  is  present,  but  to  know 
to  which  t\7)e  it  bplong:s.  This  can  be  done  Batisfactorily  in  many 
instances,  while  in  others  it  is  impossible.  We  must  content 
ourselves  usually  with  the  diagnosis  of  sarcoma  without  being 


Fi^-  liiO.     (Kirnsanuinu  jirisiiig;  fruni  spinal  column, 

able  clinically  to  say  what  type  of  cellular  structure  it  has.  Fibro- 
sarcoma is  the  form  commonly  appearing  in  the  soft  structures 
and  often,  too,  arisuig  from  l)onc,  periosteum,  or  Ciu-tilage,  and 
can  be  recogniKeti  by  the  symptoms  and  signs  already  ^ven  for 
sarcoma  in  general. 

Chondro-  and  osteosarcoma,  by  w^hich  is  meant  sarcomata 
containing;  these  histologic  elements,  usually  arise  from  tKine, 
cartilage,    or     periosteum,    although    they   occasionally    appear 
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as  heterologous  tumors.  Their  recognition  depends  upon  the 
presence  of  factors  which  indicate  their  malignant  nature  plus  the 
evidence  of  the  presence  of  bone  or  cartilage.  The  osseous  and 
cartilaginous  elements  are  often  so  outnumbered  by  the  cellular 
elements  that  no  clinical  evidence  of  the  presence  of  the  former  can 
be  had.  A  skiagraph  Tf\ill  frequently  be  of  service  in  recognizing 
the  presence  of  these  dt^nser  structures. 

They  appear  usually  in  the  long  bones  and,  by  preference^  at 
their  extremities,  m  the  scapula  and  clavicle,  in  the  ossa  hmomi- 
nata»  the  sternum,  tmd  the  skulL 

Myxosarcomata  are  more  likely  to  be  confused  with  suppurative 
and  tubercular  lesions  und  with  cysts  than  any  other  form  of  sar- 
coma, ox^ing  to  their  consistency.  When  they  grow  larger  and 
infiltrate  the  surrounding  structures  their  recognition  Ls  easier. 
They  are  found  quite  frequently  in  the  ver>'  young  (sometimes 
from  the  umbihcus)  and  are  sometimes  congenital.  Their  dis- 
tribution in  the  body  is  extensive,  although  they  arise  more  fre- 
quently from  the  skin,  subcutaneous  tissue,  and  the  fibrous  tissue 
fonning  the  septa  and  fasciae.  They  often  arise  from  the  ner\'es 
where  they  may  be  multiple,  or  from  the  meninges,  and  from  peri- 
ost€*um  and  marrow. 

They  arise  by  preference  from  the  arm,  buttock,  BXid  thigh,  and 
are  especially  frequent  in  the  lower  end  of  the  femur,  just  above 
the  knee.  The  testicles,  ovaries,  hmgs,  Uver,  and  kidneys  may  give 
origin  to  them,  other  orgiuis  less  frequently.  Their  nature  may  be 
sometimes  recognizeti  by  aspiration,  but  the  practice  is  not  war- 
ranted. 

L>'mphosarcomata  are  recognized  by  their  location  and  the 
manner  of  growth.  They  arise  from  pre-existing  IjTnphatic  tissue, 
usually  in  the  regions  abundantly  supplie*!  with  hinph-nodes. 
They  are,  therefore,  more  frequcntb^  found  in  the  neck,  iixilla, 
mediastinum  J  antl  abdomen.  They  may  originate  in  the  th>imis, 
the  tonsils,  from  the  hmphoitl  tissue  of  the  alimentary"  tract,  and, 
rarely,  from  the  marrow  of  bones.  They  appeiu  with  the  ordinary 
characteristics  of  fibrosarcoma,  but  after  the  surrounding  l>inph- 
nodes  are  invaded  ami  prior  to  the  coalescence  of  the  group  into  an 
indistinguisha])le  mass  they  can  be  recognized  by  palpation. 
Even  then  the  infiltration  of  surrounding  structures  will  scarcely 
leave  a  question  of  its  sarcomatous  nature.  The  tumors  tend  to 
ulcerate  when  situated  near  the  surface.  The  condition  may  be 
confusetl  with  pseudoleukemia  prior  to  infiltration  of  the  peri- 
nodular  tissues ;  a  blood  examination,  however,  will  clear  the  diag- 
nosis umni.stakably;  besides,  the  courses  of  the  two  diseases  are  so 
diiferent  a*  to  render  them  easily  distinguishable  in  most  in- 
Btances. 
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In  connection  with  h^nphosarcoma  it  is  necessary  to  mention 
myeloma,  which  appears  in  two  forms,  the  first  passing  under  the 
name  of  giant-celled  myeloma,  and  the  second  under  Hie  name 
of  myeloma  multiplex,  or  myelomatosis,  and  chloroma.  The 
classification  of  these  conditions  with  sarcomata  is  seriously 
questioned  by  many  pathologists,  and  their  general  beha\ior  as 
wel!  as  their  structure  unquestionably  warnmts  such  doubt 
Inasmuch  as  they  affect  the  asseous  system  altogether,  they  \\i 
be  more  fully  discussed  under  Sarcoma  of  Bone. 

Pigmcfikd  Sarcomatn, — Since  they  occur  usually  on  the  cu 
tancous  surfaces,  in  the  eye^  and  occasionally  on  the  mucous  mem- 
branes of  the  apertures  of  the  body^  these  tumors  are  easily  recog-1 
nized  by  their  color,  and,  in  addition,  the  usual  charactenstacsoff 
sarcomata,  of  which  they  represent  the  most  malignant  form.] 
They  frequently  originate  from  pigmented  moles  and  nevi.    It  | 
must  not  be  inferretl  from  this,  however,  that  they  arise  solely 
from  pre-existing  lesions.    When  origiruiting  cte  nom  they  appears 
discolored  Ijluish  or  browTiish  grcm-ths  whose  color  is  manifest 
through  the  overlying  whitish  cuticle.    Their  color  may  be  luii- 
fonn  or  mottled  and  may  vary  from  a  brown  to  a  jet  black.   The}' 
usually  protrude  al>ruptly  from  the  surface,  when  they  begin  to  . 
grow  rapidly  antl  are  often  pedunculated*     They  are  proije  tt* 
ulcerate  and  bleed,  and,  of  course,  are  then  subject  to  infection 
and   emit   odors   of  decomposition.     The  discharge   from  tiieir 
surface  often  stains  the  dressings  with  the  containetl  pigment, 
Glanilular  involvement  takes  place  early  once  the  tumor  rea<*h^ 
a  stage  of  rapid  growth,  which  oftexi  occurs  after  the  cap^^  i^ 
ruptured  by  growth,  by  accident,  or  me<ldlesome  or  imperfect 
treatment,  such  as  ligation  of  the  pedicle  of  a  mole  or  incompl^ 
destruction  or  removal  by  cautery  or  knife.    It  shotild  be  emphs' 
sized  again  that  incomplete  surger>^  on  pigmented  growths  i*>  f 
all,  the  most  unpardonable.    Soon  after  the  tumor  lie^ins  a  rapiJ 
growth  numerous  noduk*s  apjiear  in  the  tegument  surrounding  »*> 
and  remote  metastases  are  early  and  rapidly  produced.    Usually 
the  metastases  are  pigmented  just  n^  the  primar>^  growth,  t*ui 
non-pigmcnteil  growths  may  form  a  certain  pexcentage  of  tb 
seeondarj^  tumors.    The  blood  may  show  evidence  of  the  pi|:nicntr 
(melanemia),  the  urine  may  be  discolored  with  melanin  or  contain 
melanogen,  and  in  rare  instances  the  tissues  of  the  body  geiicrHlly 
may  be  discolored.     Melanotic  sarcomata  occur  at  any  age,  ami 
may  appear  on  any  part  of  the  body  surface,  though  with  grrftter 
frequency  in  the  regions  most  abundant  in  pigmented  growth*  . 
and  in  the  eye,  and  are  especially  likely  to  arise  on  the  face  and  tb*  | 
upper  and  lower  extremities. 

Microscopic  Diagnosis. — No  tumor  should  be  treatetl  by  tto 
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radical  measures  required  in  cases  of  malignancy  until  it  has  been 
definitely  and  unquestionably  settled  that  it  is  mali^ant,  and, 
if  possible,  what  the  degree  of  malignancy  is.  On  the  other  hand, 
no  tumor  that  bears  any  suspicious  marks,  whether  they  l>e  due  to 
its  position  or  its  behavior,  should  be  allow^ed  to  continue  untouched 
until  it  manifests  it^s  true  nature  in  a  elinical  way.  This  can  be 
done  only  'with  a  microscope  and  l>y  a  competeut  pathologist,  for 
it  is  often  extremely  difficult  to  tiifferentiate  sarcomatous  tissue 
from  other  lesions,  and  sometimes  impossible  unless  the  gross 
specimen  or  the  clinical  behavior  be  taken  into  consideration. 
Two  x^lans  are  employed  for  this  purpose,  each  applical>le  in  certain 
instances.  It  is  preferable  to  prepare  the  patient  for  operation^ 
remove  the  tumor  in  iotOj  if  possible,  and  turn  it  over  to  the  miero- 
seopist  for  immediate  examination  by  the  frozen  method.  Ten 
to  fifteen  minutes  will  be  requirei!  for  a  report,  during  which  time 
the  patient  is  lightly  hehi  under  anesthesia.  If  the  report  is  posi- 
tive, raciical  work  may  proceed;  if  negative,  the  wound  is  closed 
and  the  negative  findings  should  be  confirmed  by  the  sloiver  mid 
more  accurate  processes  of  hardening.  If  the  tinnor  cannot  be 
Temoved,  it  is  necessary'  to  remove  a  section  for  examination. 
This  section  should  come  from  the  newer,  rapidly  growing  portion 
of  the  tumor,  and  if  possible  the  circulation  should  he  shut  off 
from  the  region  by  a  tourniquet  or  otherwise,  for  there  can  lie  no 
doubt  that  cells  may  be  liberated  by  this  proce<iure  which  develop 
into  remote  metastases  long  after  a  satisfactory  operation  has  been 
done.  The  same  danger  is  to  be  remembered  in  connection  with 
aspiration  of  the  tumors  in  the  hope  of  recovering  diagnostic 
material.  The  second  plan  is  the  so-called  slow  method,  which  is 
unquestionably  more  satisfaetorj'  in  man}'  ways.  However,  the 
tumor  should,  when  it  is  feasible,  be  removed  as  a  whole  or  should 
include  wnth  it  more  or  less  of  the  surrounding  tissues.  The  slow 
method  is  especially  objectionable  whe^n  only  a  part  of  the  tumor 
is  excised,  since  the  blood-supply  cannot  be  permanently  shut  off 
and  metastases  have  all  the  better  chance  to  occur* 

Sarcoma  of  Special  Structures  and  Organs* — Alimentary 
Trad.^The  stomacti  is  rarely  affected  by  sarcoma,  primary'  or 
secondar>\  When  primary  sarcomata  appear  they  usually  come 
in  the  muscularis,  submncosa,  rarely  from  the  mucous  membrane, 
and  therefore  may  appear  iis  intramural,  internal  or  external. 
The  latter  is  occasionally  pedunculated;  otherwise  they  are  usually 
non-pednnculatetl  tmnors.  Those  found  in  the  muscle  are  usually 
round-celled,  those  arising  from  the  mucosa  and  snbmucosa  are 
round-eel  led  or  bTuphosarcomata;  the  latter  often  lining  practi- 
cally the  whole  of  the  stomach  with  tumor  noduk*^;  those  formed 
from  the  submucosa  are  round-  or  spindle-celled  or  mj^osarco- 
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mata.  Sarcoma  of  the  stomach  is  found  more  frequently  between 
the  ages  of  forty  antl  fifty,  although  no  age  is  exempt,  and  I^inpho- 
sarcomata  are  espeeially  favored  in  the  earUer  years  of  ehiidhood. 
The  intramural  round-celled  tumors  may  grow  rapidly,  beeome 
cj^stie,  rupture  into  the  cavity  of  the  stomach,  and  suppuratj 
abuiidtmtly,  Orrasionally  fi}>romyoma  of  the  stomach  l)ecoDX(j 
sarcomatous.  Usually  sarcomata  of  this  organ  are  of  avera 
consistency,  although  they  are  sometimes  supplied  with  abunrJa 
fibrous  tissue  (fibrosarcoma)  and  may  be  ver>'  hard.  They  ca 
usually  be  distinguished  fairly  well  macroacopic^dly  or  micro-" 


w^ 


Fig.  161. — Multiple  myxosarcoma  of  intrstine.     In  X  then*  is  inlu«sJ*- 
ception  due  Ifi  kirge  xntus& — about  the  size  of  a  hasebaU.      First  syrofitoni  *^  j 
*'locked  bowels'*  seven  days  before  death.    At  0  ia  a  miks&  cut  open*     At  B^^  \ 
smiiDer  tumor. 


scopicaliy  from  carcinoma,  but  round-celled  tumors  of  the  isxaff 
layers  when  they  infiltrate  the  walls  extensively  put  both  tli* 
pathologist  and  the  microscopist  to  a  severe  t€st  to  differentiate 
them  from  carcinoma.  Sarcomata  of  the  stomach  rarely  n^'* 
in  stenosLs  and  are  less  dis|>osed  to  ulcerate  than  carcinomata,  antit 
as  a  rule^  do  not  so  rapidly  produce  death. 

Secondary  sarcomata  of  the  stomach  are  usually  multiple, ©^'^ 
notic  tumors^  or  non-pigment^d,  round-celled  tumors;  rarely  llifX 
are  spindJe-celled.  The  secondary'  tumors  are  usually  nummulAi' 
and  situate<l  in  the  mucosa  or  submucosa,  with  their  surfigJi 
often  more  or  less  cupped. 
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Sarcomata  are  rare  in  the  mtestines,  They  occur  three  times 
as  frequently  in  males  as  in  females.  They  are  more  often  found 
in  the  terminal  extremity  of  the  small  intestme  and  in  the  cecum, 
ver>"  rarely  in  the  appendix.  The  t>T>es  chiefly  found  are  round- 
celled  (occasionally  alveolar) ,  less 
frequently  spindle-celleil,imd  mel- 
anosarcoma,  the  latter  appc^aring 
only  in  the  rectum.  Lj-mpliosar- 
comata  occur  in  both  the  small 
and  large  intestine,  preferring 
the  former,  Primar>^  sarcoma  of 
the  intestines  is  usually  a  single 
tumor,  v^ry  exceptionally  mul- 
tiple;   lymphosarcoma    is    more 


J 


Fig.  162,^Myx*>j^tirr(>iim  of  booe. 


Pig.  laS.— 8ame  lus  Fig.  162,  sax 
tiiontfiB  after  resection  and  Iraiu*- 
plantatioii  of  portion  of  other  tihia. 


frequently  multiple  than  the  other  t^i^es.  Sarcoma  may  arise 
from  mucosa,  sulmiueosa,  or  museularis,  grows  as  a  stenosing 
mass,  involving  the  whole  circumference  of  the  gut,  or  sometimes 
affecting  only  a  portion  of  the  eirenmference,  when  it  may  be 
pedunculated  and  behave  as  a  polyp.    They  may  be  the  cause  of 
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intussusception  before  reaching;  a  large  size.    They  are  found  in 
all  ages  and  may  reach  an  enoiwous  size,  especially  when  arisi 
from  the  large  intestine.    They  are  prone  to  ulcerate  and  beco] 
necrotic  or  degenerate.     They  can  often  be  distinguished  fr( 
carcinoma  only  by  ndcroscopic  t^xandnation.     Ljinphasarcomal 
infiltrate  the  wall  more  extensively  and  may  involve  a  consider- 
able length  of  the  gut.    This  type  often  invatles  the  peritoneum 
is  ver>^  apt  to  produce  numerous  remote  metastases  at  an 
stage. 

Metastatic  sarcomata  of  the  intestmes  occur  somewhat  xm 
frequently  than  ]>rimary.  They  are  found  in  the  muscuJ; 
submucosa,  in  the  peritoneal  covering,  the  appendices  epiploic 
and  at  the  mesenteric  attachment.  They  are  more  often  melaautic,] 
seldom  disposE'd  to  ulcerate,  anti  occasionally  produce  obstruction^ 
by  bulging  into  the  Imnen  of  the  gut.  When  ulceration  occurs 
and  the  tumor  infiltrates  and  more  or  less  completely  encircle* 
the  gutt  they  resemble  carcinoma  very  closcdy. 

Bon£  and  Periosteum, — 1  have  said  already  that  primar>'  sarco- 
mata of  bone  and  periosteum  may  be  either  osteosarcoma  gt 
chondrosarcoma,  or,  on  the  other  hand,  be  of  any  of  the  mtt 
varieties  except  melanosarcoma.  Hence^  it  must  be  eniph:i^«*^ 
here  that  many  sarcomata  arising  from  bone,  periosteum,  a^^^ 
cartilage  are  not  possessed  of  the  power  to  form  bone  or  cartiliil^c 
as  the  tumors  grow,  but  are  at  their  beginning  and  remain  soft 
and  flesh-like  in  thfir  consistency,  as  those  arising  from  fibrous 
tissue  rests  in  the  soft  parts,  which  are  hence  called  fibrosarcomaW^ 

Periosteal  sarcomata  appear  by  predilection  near  the  end^*if 
the  long  ijones,  especially  the  lower  end  of  the  femur  and  the  upF^ 
end  of  the  tibia  tmd  humerus,  but  are  by  no  means  confined  to  these 
sites.  Thej*  are  usually  roimil-  or  spindle-cellc^l  tumors,  but  W 
be  mixed  celled  or  giant  celled.  They  are  usually  firm  tumors 
but  may  be  extremely  soft;  they  occasionally  assume  the  form*'^ 
chondrosarcoma  or  of  ossifying  sarcoma  (osteosaroma).  W 
gro^Hh  may  assume  more  or  less  a  spindle  shape  and  graxiually 
surround  the  bone.  The  bone  beneath  a  periosteal  sareomn  ^ 
sometimes  so  completely  destroyed  by  the  growth  of  the  tumof 
and  its  mfiltration  of  the  bone  that  a  spontimeoiLs  fracture  results 
On  the  other  hand,  there  may  develop  an  ossifying  usteoroyelittf* 
which  adds  to  the  density  of  the  lione  until  it  acquires  x\\^  li*f^ 
ness  and  solidity  of  ivor>';  as  periosteal  sarcomata  increan*  in*** 
they  may  infiltrate  the  surroundmg  periosteal  covering  antI  invad* 
the  surrounding  soft  structures  just  as  sarcoma  of  the  soft  tissues 
The  metastases  from  periosteal  siu-comata,  more  common  by  faf 
ha  the  lungs,  ma>'  be  of  the  ossifying  tyjje  or  soft,  and  show  ^ 
partial  calcification  of  their  substance. 


tiH. — iSkiagraph  of  leg  ten  montha  after  transplantation  of  graft 
nte.  tibiii.    Tne  upper  end  of  gnift  failed  to  uuite  and  rcMjuirm  the 
Dent  of  a  Lane's  plate. 

J^kilxture  of  giant  cells.    Occasionally  it  contains  bone^  although 
it  does  not  become  completely  ossifietL 

In  periosteal  sarcoma  metals tases  are   likely   to  occur  rela- 
ver>"  early,  am!  the  tumors  are,  as  a  rulf%  ver>^  nipid  in 
/There  is  danger  of  confusing  tlie  diajaiosis  with  sypliili tic 
especially  with  tuljereulosis,  which  cannot  always  be 


-iMi  vn  years  < 


Fig,  165. — Skiagraph  of  niyxn^ar 

nodular  surface,  if  present,  the  continuation  of  growth  whethc:^-^^^ 
the  part  is  fnnctionatinf!:  or  at  rest — ^while  inflamniatorx^  proceys<^  ^=^sg9> 
particularly  the  chronic  t>^>es,  are  improveil  by  this  treatniejit  -^^ -^'"^ 
favor  the  diagnosis  of  sarcoma.  S]>ont-aneous  fracture  and  oec^^^^^' 
sionally  spontaneous  dislocation  are  evidence  of  malignancy,  ^^_^r" 
though  they  are  not  to  lie  accepted  as  pathognonioiiic.  T^^--^"^ 
employment  of  a  skiagraph  is  often  of  the  greatest  value  in  diff^ 
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entiating  sarcoma  from  other  lesions.  Myositis  ossificans  is  extra- 
peritoneal anfl  can  usually  be  dist  inguishetl  if  a  skiagraph  be 
Btudiecl  m  conjunction  with  the  symptoms  and  histo^}^  Perios- 
tea! sarcoma  occurs  with  much  greater  frequency  in  the  young. 

Sarcoma  arising  from  bone  is  kno\\7i  as  myelogenous  sarcoma. 
They  are  made  up  of  cells  of  the  most  varied  t>7ies,  chief  of  which 
are  small  round-celled  sarcoma,  large  round-cellcii  sarcoma, 
spindle-celled  sarcoma,  often  ^ith  a  marked  variation  in  the  size 
of  the  cells  in  a  given  tumor  or  with  considerable  abundance  of 
fibrous  tissue,  and  there  often  apjiear  large  numbers  of  enormous 


Fig.  166*— Photograph  of  excia^Kl  bone.     Same  as  ahown  in  Fig.  165. 


giant  cells  admixed  with  the  spindle  or  connective-tissue  ceUs, 
the  most  perfect  examples  of  giant-eel  I  e<:l  sarcoma-  Sometimes 
the  cells  are  alveolar,  as  also  the  periosteal  tumors  may  be.  There 
frequently  appear  large  numbers  of  blood-vessels  in  the  substance 
of  myelogenous  sarcomata,  telangiectatic  or  hemangiosarcomata, 
^hieh  may  pulsate  and  cause  confusion  with  iione  aneurj'sms;  fre* 
quently,  too,  they  produce  a  bruit  not  unlike  that  so  characteristic 
of  aneur>^sni.  The  sites  of  pretlilection  are,  above  all,  the  lower 
jaw,  then  the  upper  jaw,  the  epiphyses  of  the  long  bones,  espe- 
cially the  tibia  and  the  bones  of  the  forearm.     Occasionally  the 
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diaphyses  are  affectecL    Many  epulides  are  of  the  myelogenous, 
rather  than  the  periosteal,  type,  . 

Myelogenous  sarcomata  may  gradually  enlarge  and,  while 
destnietion  of  the  original  nonnal  hone  takes  place,  form  a  sh 
of  bone  over  their  surface  which  may  be  so  thin  as  to  crackle  und 
moderate  pressure,  the  so-called  parchment  crackling,     C>^t  fd 
mation  is  not  imcommon,  and  many  of  the  bone-cysts  repor 
are  due  to  this  origin,  a«  has  been  revealed  by  finding  the  ct 
act  eristic  sarcoma  stmcture  in  the  thin  cyst  walls.     Retrogra 
changes  are  common  imtl  hemorrhage  into  the  tumor  subt^tii 
frequent.    The  tumors  are  sometimes  myxomatous.     Bone  fon 
often  in  the  substance  of  the  tumor  and  often  assumes  the  form  < 
large  number  of  spicules  (neeilles)  radiating  through  the  tu 
mass,  or,  in  cystic  sarcomata,  they  form  osseous  septa  separati^ 
the  various  pockets  of  the  multilocular  growth  from  each  otba 
Spontaneous  fracture  is  occasionally  a  symptom,  and  is  more  like 
to  occur  in  the  soft  nonK)ssifying  myelogenous  sarcomata* 
^^arcomata  are  very'  rart^ly  eongenitah 

Paul  may  be  the  first  evidence  that  the  host  of  a  bone  sarron 
is  diseased,  and  usually  is  interpreted  as  rheumatism  or  neur^ilgiJ 
although  no  other  s>Tnptoms  of  these  conditions  are  present,  i 
although  the  simple  resort  to  skiagraphy  would  lend  the  m«st^ 
valuable  evidence. 

Myelogenous  sarcomata  are  to  be  accepted  as  among  the  most  J 
benign,  taken  as  a  group:  this  is  especially  true  of  the  giant-cellc< 
tumors  or  mvelomata.  Unlike  the  periosteal  type,  they  ar^  littteJ 
disposed  to  infiltrate  the  surrounding  tissue,  although  they  may  do i 
6o ;  and  are  very  prone  to  produce  no  metastases,  which  when  they  do  j 
occur  are  more  abundant  in  the  lungs.  They  often  grow  directly] 
into  the  veins  of  an  extremity  and  then  indefinitely  along  tkif  j 
lumina,  a  frequent  cause  of  recurrenre  after  amputation.  Hencei- 
in  every  instance  of  the  kind  the  veins  should  be  in^  ^ 

thoroughly  before  an  opinion  is  venturer!  concerning  tht^  [ 
The  myelogenous  epulides  may  be  said  to  be  entirely  free  troiii  a i 
tendency  to  produce  metastases,  although  they  are  Ukely  to  returflJ 
in  situ  after  removal.  It  is  true  in  myelogenous  sarcoma,  however^j 
as  it  is  in  general,  that  the  mnlignaney  of  the  tumor,  its  powiT<; 
infiltration,  its  disposition  to  metastasis  is  largely  determined  W\ 
the  size  of  its  constituent  cells,  the  smaller  cells  being  much  i 
dangerous.  Hence,  surgeons  have  come  to  recognize  in  their  jirac*! 
tice  the  relative  innocence  of  those  myelogenous  tmnors  wbfl*i 
cells  are  large  and  which  show  a  great  proportion  of  giant  eelK 
and  are  modifying  their  methods  of  treatment  accordingly  along^ 
much  more  conserv^ative  lines. 

Occasionally  primary  multiple  myelogenous  tumors  occur  ifl 
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the  bones,  especially  in  the  femur,  the  ribs,  the  sternum,  the  ver- 
tebral colunm,  and  the  skull.  These  may  be  either  lymphosarco- 
mata,  which  are  truly  malignant  growths  capable  of  metastasis, 
or  the  genuine  myelomata,  which  arise  only  in  the  reil  marrow 
and  prmiuce  no  metastasis.  These  primary  multiple  bone  tumors 
may  cause  extensive  destruction  of  bone.  The  presence  of  these 
tumors  is  indicated  by  the  appearance  in  the  urine  of  Bence-Jones 
bodies,  a  reaction  which  is  fount!  also  in  cases  of  hTnphatic  leu- 
kemia. 

Secondary  sarcomata  of  the  skeleton  are  chiefly  melanotic 
sarcomata,  derived,  as  previously  stated,  from  primar}^  tumors 
situated  usually  in  the  skin,  Karely  an  osteosarcoma  produces 
practically  all  its  metastases  in  the  skeleton. 

Brain f  Cord,  and  Meninges. — These  stnictures  are  rarely  the 
site  of  primar>^  sarcoma,  aiitl  the  tumors  camiot  be  fhfferentiated 
from  other  lesions  which  similarly  produce  pressure  on  the  central 
organs  of  the  nerv^ous  system.  The  bony  encasements,  the  ix^rios- 
teum,  and  the  meninges  are  affected  by  sarcoma  much  more  fre- 
quently tlian  the  brain  ami  cord^  which,  however,  may  give  origin 
to  spindle-celled  or  mixetlnirelletl  tumors  and  to  angiosarcoma. 
They  arise  from  the  connective  tissue  of  the  t>lood-vessel  supply. 
Sarcomata  cannot  ordinarily  be  distinguishes!  niacroscopically 
from  gliomata  unless  metastases  have  occurrest  in  the  brain  or 
remotely,  or  unless  the  tumor  has  shown  evidences  of  infiltration. 

Kidneys, — Sarcomata  of  the  kidneys  occur  with  considerable 
frequency  in  the  ver>^  young  and  are  sometimes  congenital.  They 
are  capable  of  at  taming  an  enormous  size,  records  of  tumors 
weighing  25  to  30  ix>imds  having  been  made.  These  large  tumors 
present  in  the  child  an  appearance  of  the  abdomen  vcr>'  similar  to 
that  produced  by  enormous  cysts  in  adult  women.  They  are  very 
apt  to  be  bilateral,  so  that  one  can  offer  little  assurance  asitle  from 
the  mortahty  from  the  operation.  The  tumors  are  usually  ver>' 
soft  and  vascular.  These  tumors  of  the  newborn  contain  glandular 
elements  and  may  show  striated  muscle-filjers*  They  have  thus 
been  spoken  of  as  adenosarcomata  or  adenomyosarcomata*  The 
Barcomata  which  are  found  in  children  also  often  contain  adencK 
matous  elements. 

Sarcomata  of  the  kichiey  in  the  adult  are  less  frequent  and  not 
80  apt  to  be  bilateral.  They  are  either  round  or  spindle  celled, 
the  former  soft,  the  latter  more  firm.  It  is  often  necessarj^  to  dis- 
tinguish sarcoma  of  the  kitlney  in  the  adult  from  carcinoma,  and 
this  can  be  done  clinically  only  when  the  tlisejise  has  declared  itself 
positively.  Sarcomata  grow  to  a  larger  size  than  carcinomata. 
Pain  is  present  in  both,  and  hematuria  is  present  in  a  large  per- 
centage of  cases^  manifesting  itself  as  soon  as  the  pelvis  is  invaded. 
as 
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Hypernephroma  is  a  term  employed  to  cover  several  forms  of 
tunior  origiiiatmg  in  the  kitlnc*y  from  pre«umflbly  mistplaced  re 
of  iidrenal  (hj^^eniepliric)  tissue.     The  tenn  embraces  a  ben 
aiid  malignant  ty\w.    The  exact,  position  of  ihvav  gro^'ths  in 
clfussifieation  of  tumors  is  much  disputed.     The  lienign  form  . 
usually  given  as  a  type  of  adenoma.    The  maligmint  t>T>e,  wlii 
especially  concenis  u^  here,  is  classed  as  alveolar  or  angiosarcon 
as  perithehotna,  and  recently,  by  Stoerek,  as  carcinoma.     Tbej 
true  nature  cannot  then  be  asserted,  although  the  majority  hall 


Fig.  167. — HypiTiRphrauiii.    Tumor  growing?  into  ptlvi  y.    Ob».T^'' 

capisuie  of  the  tumor. 


doubtless  considered  them  sarcomatous.  They  are  found  iftoi^ 
frequently  in  the  sixth  deca^ile  of  life.  They  grow  more  slov'Iy,  ^*' 
a  rule,  than  either  carcinoma  or  sarcoma.  The  tumor  when  \^ 
often  appears  nodulated.  Pain  tlevelops  in  most  cases  as  the  tuiuor 
enlarges;  it  is  not  a  constant  sjinptom.  Hematuria  is  oft-en  the 
first  and  may  be  accepted  as  the  most  distinctive  symptom. 

Whether  sarcoma  or  h\i>emephroma  be  the  tumor  in  quc^tioO' 
there  are  certain  pathologic  and  clinical  facts  to  be  notetl.  Th* 
tumor  may  originate  within  the  kidney  substance  and  grow  to  * 
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size  (that  of  an  adult's  head)  and  be  mistaken  for  the  primary 
growth,  unless  a  most  exhaustive  examination  be  given.  Usually 
metastatic  sarcomatii  of  the  liver  grow  a*s  isolatecl  masses  easily 
distinguishable  from  the  surroumiing  tissues,  but  they  occasionally 
infiltrate  the  sinroimding  zones,  sometimei?  appearing  in  a  radicular 
form,  owing  to  their  manner  of  spreading  in  the  vessels. 

LungK.' — Primar>^  sareoma  of  the  lungs  is  exeeetlingly  rare,  but 
may  attain  an  enormous  size  and  infiltrate  the  entire  organ.  It 
can  rarely  be  diagnosed  by  mieroscopic  ex^miination  of  the  sputum, 

Secondare'  sarcoma  of  the  lungs,  on  the  contrarj^,  is  exceeduigly 
common,  especially  when  the  primar>^  growth  is  situate*J  in  certain 
Cleans.     (See  Sarcoma  of  the  Kidneys,  Periosteum,  etc.) 

Omentum, — Sarcoma  of  the  omentimi  is  rare.  It  may  occm*  as 
a  single  large  rnase^  or  the  w^hole  omentum  may  be  studded  with 


Fig.  170.— Sarcoma  of  great  omentum. 

nodules  and  "resemble  a  cherry  pie/'  They  are  fibro-  or  myxo- 
aarcomata  and  are  spindle  cellefl  in  more  than  half  the  cases. 

Charles, — These  organs  are  rarely  iilTected  l>y  sarcoma.  The 
tumors  are  usualiy  spindle  celleil,  but  round-,  giant-,  and  nuxed- 
celied  tumors  are  oot'jLsionally  observ^eiL  M>"xosareomata  may  be 
found,  and  this  organ  is  one  of  the  rare  sites  serving  ver>'  t^ce}> 
tionaily  as  the  site  of  a  primary'  mehinosarcoma.  Sarcociircinoma, 
cystadenosarcoma,  and  lulenosarcoma  are  sometimes  oltservetL 
The  tumors  tx-cur  in  young  women  especially,  l>ut  are  relatively 
quite  fretjuent  in  children  aia<l  rare  in  the  fetus;  in  either  instance 
they  may  be  bilateral. 

They  are  likely  to  be  of  the  alveolar  t>pe  in  the  very  young  and 
thus  come  to  reseml>le  cancer  microseopicall}'.  The  tumors  are 
usually  finUj  norlulated  or  smooth,  oval  or  oblong;  but  may  be 
soft,  rapidly  growing  (round  celled),  and  very  mahgnant,    C>^stic 
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degeneration  is  frequent.  Sarcoma  of  the  ovaries  is  most  common 
in  ehilciren,  rare  between  the  sixteenth  anil  twentieth  years, 
more  frequent  again  between  the  ages  of  twenty  and  thirty,  less 
frequent  then  till  the  menopause,  and  after  this  again  more  fre- 
quent. They  are  usually  imilateral  after  the  twentieth  year 
(Bland-Sutton). 

Secondary  sarcoma  of  the  ovaries  is  infrequent. 

Pangeas,— The  panereas  seldom  givt^  rLse  to  sarcoma  in  the 
primary  form.  However,  metastatic  growths  are  more  common, 
and  chief  among  these  are  metastases  from  melanotic  primar>' 
timiors. 

Parotid  Gland, — The  appearance  in  this  gland  of  pure  sarcoma 
or  of  tumors  containing  sarcomatous  elements  is  quite  frequent. 
They  may  be  purely  round-  or  spindlo-celled  sarcomata.  Occa- 
sionally pigmented  sarcoma,  myxosarcoma,  chondrosarcoma,  or 
osteosarcoma  is  observed.  Sarcomakx  of  the  parotid,  pure  or 
mixed,  are  to  be  classed  among  the  most  benign  of  malignant  tu- 
mors. They  are  usually  encapsulated,  slow-gro\^ing,  and  easily 
enucleateti,  with  little  danger  of  recurrence. 

Reiroperitmwal  Sarcoma, — This  is  the  most  common  form  of 
retroperitoneal  imd  mesenteric  tmnors.  They  are  usually  spindle 
celled;  lymphosarcoma,  myxosixrcoma,  liposarcoma,  and  cystic 
sarcoma  have  all  been  observed.  The  tumors  appear  either  dis- 
tmctly  behind  the  peritoneum  or  in  the  mesenter>\  They  may 
attain  an  enormous  size.  They  are,  as  a  rule,  encajisulated ;  metas- 
tases are  foimd  in  about  one-hidf  the  cases.  RetroperitoneaJ 
sarcomata  occur  usually  after  the  age  of  thirty  and  before  the  age 
of  fifty  years.    They  are  not  unknown  to  children. 

Spfet'n.— This  organ  is  among  the  rarest  structures  affected 
by  primary  sarcoma,  but  it  is  uiteresting  to  note  that  it  may  be 
the  site  of  origin  of  tmgiosarcoma.  Secondai'y  tumors,  though 
still  rare,  are  more  frequent  than  primar>%  and  among  them 
melanotic  metastases  and  hinphosarcomata  stmid  out  promi- 
nently. The  melanotic  tumors  appear  as  round,  mottled,  or  black 
nodules  distributed  throughout  the  oi^an. 

Testicles, — ^Sarcomata  of   the   testicles  occur  T\ith   moiieratc 
frequency.     They  are  of  various  tj^ies;  round  celled  and  spindle 
cellcil  predonunate.     Giant  cells  are  often  found  associated  ^ilh 
the  latter  in  conncM^tion  with  striated  muscle-fibers.     Pigmented 
tumors    and    Ijmphosarcomata   are    occasionally    seen.      Cystica 
sarcomata  are  fonned  by  cystic  dihitation  of  the  canals  of  ihi^ 
organ,  or  intracanalicidar  sarcoma  b}^  invasion  of  these  canals  anc3 
the  formation  of  nodules  in  them.    Ailenosarcoma^  adenocysto — H 
sarcoma,  and  carcinosarcoma  may  be  found.    The  mixed  tumo) 
are  found  in  a  considerable  percentage  of  the  cases. 
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of  angio-  and  mjTcosarcoma  of  the  testicle  have  been 
reported.  The  spiniUe-celled  tumors  are  firmer  than  the  round 
celled.  Sarcoma  of  the  tet^tieles  maj^  oecur  at  any  age  and  are 
often  bilateraL  They  may  amalgamate  testicle  and  epididynms 
into  an  indistinguishable  mass,  or  they  may  gra4lualty  push  aside 
the  testicular  substtmce  so  that  it  forms  a  thin  ensheathing  wall. 
The  tumor  may  grow  along  the  cord,  causing  eidargement  of  it 
and  loss  of  pliability.  Sometimes,  though  rarelj^  the  growth 
causes  rupture  of  the  tunica  vaginalis  testis  and  the  skin,  appear- 
ing on  the  surface  a.s  a  raw^  easily  bleeding  fungoid  mass — ftmgug 
sarcomatodes.  The  tumors  may  reach  a  large  size,  t^pecially  if 
c>'stic.  Metastases  may  occur  through  the  blood,  l>ut  lymph-node 
involvement  is  rather  the  preferred  route  of  extension,  and  is 
eiqplained  by  the  growth  of  the  tumor-^ells  into  large  lymph- 
Bps^eSf  whence  the  cells  may  be  carried  along  the  cord  to  the  lumbar 
nodes.  The  whole  chaoi  of  Ijinph-nodes  from  the  lumbar  to  the 
upper  dorsal  may  be  invaded.  Degenerative  changes,  such  as 
fatty  or  mucoid  degeneration,  calcification,  and  hemorrhage,  are 
frequently  seen  in  sarcomata  of  the  test^.  Trauma  is  cited  as  the 
exciting  cause  of  testicular  sarcoma  in  nearly  half  the  cases. 

r/ii/rai(f.— The  appearance  of  sarcoma  of  the  thjToid  (struma 
sarcomatoea)  is  usually  in  the  form  of  im  isolated  mass.    It  may 
be   situated    in   either   lobe  or   in   the  isthmus.      Sometimes  it 
appears   as   a   diffuse   mass.      It   is   round,    spindle,    or   mixetl 
celled    and   may   show  giant   cells.     Osseous   and   cartilaginous 
elements   are   sometimes   fomid.     The   tumors  may  grow   with 
incredible  rapidity,  and  this  is  accelerated  by  the  frequent  oc- 
currence of  hemorrhage.    Sonietimes  they  grow  slowly  and  may  Ije 
described  as  chronic.     Still  a  third  group  may  Ije  mentioned,  in 
rhich  the  primarj^  growth  escapes  notice  until  the  appearance  of 
metastases.     Sarcoma  of  the  thyroid  is  slightly  more  frequent 
than  cancer.    It  occurs  sometimes  in  the  young,  and  is  more  com- 
mon in  goiter  districts;  however,  its  greatest  incidence  is  in  old 
goiter  cases,  in  whom  the  age  of  greatest  liabihty  is  between  fifty 
ami  sixty  years. 

The  tumors  may  produce  hiuph-node  involvement,  invade 
the  veins  and  mfiltrate  the  surrounding  muscles^  the  skin,  or  the 
trachea  and  hir>'nx,  or  the  groii^.h  may  produce  compression  of  the 
trachea  or  interfere  with  the  function  of  adjacent  nerves  by  pres- 
sure or  infiltration.  Death  may  result  from  e<lema  of  the  glottis, 
^letastases  occur  most  frequently  in  the  lungs^  with  the  osseous 
^-stem  second  in  frequency. 

Uterus, — Sarcoma  of  the  utenis  is  usually  seen  in  the  body,  less 
frequently  arising  from  the  cervix.    In  the  body  the  tumors  arise 
lather  from  the  musculatm*e  or  from  the  endometrium.     Those 
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arising  in  the  musculatiire  often  are  coni^eciuent  upon  myofibto- 
mata.  The  enflonietrial  type  is  usually  a  diffuse  growth  which 
sometimes  appears  in  the  fonn  of  j3ohT3i  in  the  uterine  ea\ity. 
Multiple  nodules  ma>'  he  seen  in  the  form  of  a  cluster  of  grapes. 
Discharge  of  tumor  lolmles  may  take  plaee  per  vaginam.  The  tumor 
may  invade  the  musculature  and  widely  infiltrate  it,  passing  ulti- 
mately to  the  peritoneum.  The  muscular  types  are  less  Ukely  to 
be  diffuse,  anil  ai)i>ear  as  roundish,  nodular  masses,  which  are  firm; 
but  when  they  are  chffuse  they  may  attain  very  great  dimensions. 
Metii^stases  are  not  espeeially  frequent.  The  tumor  on  reaching 
the  peritoneal  surface  may  inviule  apposed  -^dscera  or  become 
widely  implanteci  on  the  peritoneum.  It  is  interesting  to  note  that 
benign  tumors  of  the  uterus  may  be  invaded  by  a  sarcoma  arising 
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Fig.  17L— Eaormous  sarcoma  of  the  uterus.    Note  sound  in  uterine  canaL. 

in  their  proximity.    Secondary^  tumors  are  more  common  in  the 
vagina,  liver,  lungs,  and  bones. 

The  cervical  sarcomata  are  ver\'  apt  to  appear  as  pohpi  andi 
bunched  like  grapes;  they  are  occasionally  edematous.  They  arei 
usually  spindle-  or  giant^celled  tumors,  and  are  soft,  gro>ving  \iith 
great  rapidit>'.  They  are  ver>^  apt  to  recur  locally  after  removal, 
and  whr^i  they  protnide  into  the  vagina  their  surface  may  become 
raw  and  cause  a  foul  suppurative  discharge.  Myxosarcoma,  ad- 
enosareonia,  carcinosarcoma,  and  Ijniphangiectatic  sarcoma  have 
been  found  occasionally. 

Cut-surface  Appearance. — The  appearance  of  sarcomatous  cut 
surfaces  is  ^'a^iabi(^  on  account  of  the  great  variety  of  stnicture, 
and  owing  to  the  accidents  and  degenerative  changes  to  which  they 
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are  subject.  The  siu^ace  is  white  or  gray  or  reddish  gray  in  the 
majority  of  causes  and  may  show  a  suggestion  of  transhicency. 
In  the  firmer  tuniors  the  cut  surface  is  more  nearly  whit^*.  If 
melanin  is  present  in  considerable  quantity  the  surface  is  mottled 
or  brown  or  black.  Hemorrhiiges  into  the  substance  of  the  tumor 
are  ver>^  common;  they  may  be  nimute  and  numerous,  or  large, 
causing  a  ven^  characteristic  discoloration  of  the  surrounding  tis- 
sues. The  multiple  niiniite  hemorrhages  give,  too,  a  mottled  ap- 
pearance w^hich,  oT-^ing  to  its  consistency  and  color,  will  not  be 
readily  confused  Tvith  melanotic  sp<3ts.  The  cystic  tumors  present 
sometimes  walls  of  such  thickness  tmd  appearance  as  to  leave  little 
doubt  as  to  their  true  nature;  but  in  thin-walled  cystic  sarcomata, 
which  constitute  a  consitlerable  percentage  of  bone-cysts,  the  true 
nature  can  be  gathered  only  by  careful  microscopic  investigation. 
The  appearance  of  bone,  cartilage,  l^inphimgiectatic,  telangiec- 
tatic, or  other  tissues  should  not  mislead;  they  may  be  present,  but 
the  tme  nature  of  the  tumor  is  to  be  sought  in  the  solid  tissue 
surrounding  these. 

Pathologic  Changes. — The  great  variety,  the  frequency,  and 

I  the  early  advent  of  tlegenerative  an<l  other  secondar>'  changes 

Ifoccurring  in  sarcomata  make  them  an  important  factor  in  their 

idy.    These  degenerative  changes  are  more  likely  to  occur  in 

{the  older  parts  of  the  tumor,  and  may  so  alter  it  as  to  render  it 

[entirely  luilike  the  unchanged  tumor  substance.      Fatty  degen- 

•eration  is  common  and  may  result  in  the  fonnation  of  pockets 

[of  fluid  (cysts)  in  the  substance  of  the  tumor.    Aside  from  mjTCO- 

oma,  and  independently  of  it,  m\^omatous  degeneration  is  a 

irery  common  change^  in  which  a  mucoid  substance  replaces  the 

fcells,    the    intercellular    substance,    and    the    connective    tissue. 

This  can  be  distinguished  from  m^^xosarcoma  by  its  appearance  in 

^  spots  in  the  older  part  of  the  tumor,  while  the  distribution  is 

[uniform  in  mj^TCosarcoma  and  is  coincident  with  the  formation  of 

the  cells— I,  e,,  it  is  a  part  of  the  growth.     The  degenerative 

changes  may  be  so  rapid ^  f^omj^ared  \viih  the  growth  of  the  tumor, 

as  to  give  it  the  ap|K-ariince  of  a  c\'st  pure  and  simple  with  a  wall 

of  variable  thickness.     Fig.  146  illustrates  a  large  cystic  sarcoma 

in  which  the  secondare'  nodules  no  larger  than  a  hen's  egg  were 

,  already  beginning  to  show  c\^st  formation  in  their  center.    Casea- 

'  lion  is  said  to  have  been  olvserved  in  sarcomata;  it  is  probably  due 

t43  the  action  of  tubercle  bacilli.     Hemorrhage  from  the  ulcerated 

surface  of  the  tumor  may  occur,  but  is  not  so  common  as  in  cases 

of  cancer.     It  is  verj*  common  in  the  tumor  sutetance,  whether 

the  tumor  has  been  traumatized  or  not.     It  may  be  in  sufficient 

quantity  to  cause  sudden  enlargement  of  the  tumor,  or  be  small  and 

appear  at  various  points;  in  cutaneous  or  subcutaneous  sarcomata 
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it  may  produce  distinet  discoloration  of  the  skin.  The  hemorrhage 
may  be  absorbed  or  result  in  cy8t8.  It  produces  discoloration  of  the 
tumor  tissue  surrounding  it.  Suppuration  occurs  in  the  ulcerative 
cases,  and  t^>gcther  with  hemorrhage  and  the  continued  serous  di^ 
charge  from  such  surfaces  ha^stens  or  intensifies  cachexia. 

The  development  of  cartilage  or  l>one  in  sarcomata  occurs 
usually  in  those  tumors  arising  from  cartilage^  l>one»  or  periosteum, 
occasionally  in  structures  which  normally  have  none  of  these 
elements^  such  as  kidney^  testicle,  or  lung.  A  most  common  form 
of  ossifying  sarcoma  is  epuhs. 

Prognosis.^-Considered  in  a  general  way,  it  may  be  stated 
that  the  prognosis  of  sarcoma  mitreated  is  altogether  bad^  although 
there  are  certain  forms  that  are  comparativ(»ly  benign.  The  time 
from  the  appearsmce  of  the  tumor  till  the  death  of  its  host  is,  on  the 
average,  from  eighteen  to  thirty  months,  if  we  leave  out  of  con- 
sideration the  more  l>cnign  fomis  aUutled  to  above.  The  small- 
celled  tmnors  are  usually  more  rapid  than  the  large  celleil;  the 
small  roimd-celletl  tumors  are  the  most  rapid,  and  may  be  of  such 
quick  growth  as  to  be  mistaken  for  inflammatory"  processes. 
Giant-celied  sarcomata  are  the  least  malignant  antl  the  spindle- 
celled  tumors  are  intemiediate.  The  presence  of  melanin  in  a 
sarcoma  intensifies  its  malignancy  from  the  rlangers  of  both 
inettLstitsis  imd  lymph-node  involvement,  Melanosarcomata  of 
very  small  proportions  and  devoid  of  sjmiptoms  may  sink  into 
insignificance  in  comparison  with  the  widespread  and  fatal  met.as- 
tases,  which  may,  mdeed,  be  the  first  evidence  that  the  patient 
has  of  the  presence  of  such  a  tumor. 

There  is  a  time  when  ever>'  sarcoma  may  be  said  to  be  amen- 
able to  curative  treatment^  although  that  time  has  frequently 
passed  when  the  presence  of  the  tumor  is  recognized,  or  the  tumor 
may  be  so  situated  that  such  curative  treatment  c^mnot  be  ad- 
ministered  on  account  of  its  eoimection  with  a  vital  organ.  So 
long  as  the  cells  of  a  sarcoma  are  confineil  to  the  structure  removed 
at  operation  it  is  curablCt  necessarily  with  the  sacrifice  with  it  of 
structures  of  varying  importance;  but  a.s  soon  as  any  number  of 
cells  have  reached  a  suitable  point  for  their  groT\'th  and  are  in- 
accessible to  removal  the  case  may  be  accepted  as  hopeless.  All 
cases  of  metastases  and  most,  if  not  all,  of  local  recurrences  after 
judicious  removal  have  an  utterly  bad  prognosis. 

In  connection  with  the  prognosis  it  should  be  impressed  that 
one  has  no  justification  for  suggesting  a  favorable  outcome  until 
a  thorough  examination  has  been  maile  of  the  whole  body. 

The  maligntmcy  of  tumors  apjiearing  in  certain  organs  imd  the 
dangers  of  recurrence  in  the  paired  organs  already  mentione*:!  de- 
mand a  very  guarded  prognosis  w^hen  such  structures  are  affected* 


The  more  benign  form^— myeloma,  epulis^  and  the  mixed 
tumors  so  freciyently  found  in  the  parotid  gland — in  the  majority 
of  cases  offer,  with  rejisonable  judgment  in  their  treatment,  almost 
as  good  chance  of  recover>^  as  if  they  were  really  benign. 

The  outlook  of  sarcoma  is  such  as  to  require  the  physician  in 
attendance  to  keep  track  of  the  ca^se  with  thorough  examinations 
at  intervals  of  one  to  three  months  for  a  period  of  years.  No  case 
of  sarcoma  can  be  legitimately  retwrted  as  cured  within  a  period 
of  three  years  from  the  date  of  treatment,  and  occasional  recur- 
Fences  after  the  expiration  of  this  time  raises  the  question  whether 
this  limit  is  sufficiently  long. 

Treatment. — The  first  and  most  urgent  fact  in  connection  with 
the  treatment  of  sarcoma  grows  out  of  the  statement  that  the 
tumor  may  at  any  moment  become  incurable,  if,  indeed,  it  has  not 
already  done  so.     Therefore,  as  soon  as  a  questionable  tumor 
presents,  it  should  be  attended  to  with  immediate  despatch,  time 
being  taken  only  for  a  careful  preparation  of  the  patient  and  for 
pKJsitively  settUng  the  question  of  malignancy.     This  duty  rests 
liea\41y  upon  the  physician,  owing  to  the  disposition  of  patients  to 
^view  with  little  alann  a  tumor  that  may  have  given  rise  to  no  distress. 
The  treatment  par  excellence  for  sarcoma,  wherever  it  may  be 
^^itnated,  provided  it  has  not  passed  all  hope  of  recover}^,  is  surgical 
i^emoval  not  only  of  the  tumor,  but  with  it  of  a  sufficiently  wide 
-^irea  of  surroiuiding  tissue  to  guarantee  against  probability  of  local 
:X"ecurrence;  it  must  be  remove<l  in  such  a  manner  as  to  reduce  to  a 
^^ninimum  the  danger  of  liberating  tumor-cells  which  may  escape 
^nto  the  circulation  or  be  left  in  the  wound,  I  f  the  organ  in  wliich  the 
^he  tumor  originates  can  be  safely  spared,  it  should  be  removc^d  as 
^i  whole,  imk^s  the  tumor  l>e  one  of  the  more  benign  forms.    The 
lumina  of  the  vessels  supphing  the  tumor  or  tlie  organ  containing 
5t  should  always  be  cart^fuUy  inspected  to  determuie  whether  they 
iave  been  invaijed,  ant!  if  so,  they  must,  if  possible,  be  dissected 
out.    Likewise,  w^hen  the  growth  is  of  such  a  tj^ie  or  so  situated  as 
to  render  l>Tnph-node  uivolvement  prol>able^  the  lymphatics  should 
l)e  dealt  with  according  to  the  directions  detailed  under  the  treat- 
ment of  Cancer. 

It  is  true  that  sarcomata  while  yet  small  and  recent  may  be 
removed  ]yy  wide  excision  with  a  fair  chtmce  of  cure;  this  plan  is 
necessarily  followed  in  many  locations,  for  example,  on  the  head, 
neck^  or  trunk,  and  may,  if  careful  judgment  is  exercised,  be  oc- 
casionally employed  in  sarcomata  of  the  extremities.  It  is  im- 
questionaljly  safer  in  the  majority  of  such  cases  to  amputate  liigh 
above  the  tumor,  preferable  leaving  no  part  of  the  bone  ui  wliich 
the  tumor  origuiates,  unless  it  be  giiuit  celled  or  myeloma.  It  is 
necessary  to  state  that  the  treatment  of  sarcoma  of  bone  is  being 
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practised  along  much  more  con^erv^ative  lines  thtm  formerh%  when 
every  such  tumor  was  accepte<l  as  an  indieation  for  a  high  ampu- 
tation; the  results  obtainecl,  Um,  justify  the  coiLser\^ative  plan. 

The  henigner  iy]ws  of  sarcoma  are  dealt  with  much  less  radi- 
cally than  the  more  rapidly  growing,  more  malignant  types.  So, 
mixed  tumors  of  the  parotid  gland  are  enucleated  with  ver>^  great 
safety,  and  the  remaining  cavity  closed  directly  or  swabbed  out 
with  pure  carl^olic  acid  or  Harrhigton's  solution  and  closed  or 
packed.  Epulis  requires  removal  of  the  tumor,  including  the 
mueoperiosteum  from  which  it  arises,  or  this  together  with  a  bit 
of  the  alveolus.  They  do  not  require  resection  of  the  jaw^  as  other 
forms  of  sarcomata  do.  Myeloma  receives  cnnser\*ative  treatment 
by  resecting  that  portion  of  the  ijone  containing  the  tumor  with 
a  moderate  length  of  sound  bone  al>ove  and  l>eloWj  and  the  perios- 
teum on  that  side  towanl  which  the  growth  has  been  directed. 
The  periosteum  on  the  unatTecte^l  surface  of  the  bone  is  left  in  hope 
of  rc^generation,  or^  if  it  is  considered  unwise  to  leave  any  portion 
of  the  periosteum »  both  bone  and  periosteum  may  be  resected  and 
the  defect  repaired  by  immediate  or  future  graftmg  or  osteo- 
plasty. This  pUm  is  not  only  applicaljle  to  giant-celled  tumors 
and  myeloma^  but  is  being  successfidly  employed  in  the  less 
malignant  of  other  types.  Further  than  this,  it  may  occasion- 
ally be  justifiable  to  remove  the  tmnor  substance  as  if  it  were 
BO  much  necrotic  bone,  by  scoop  and  curet,  and  cauterixe  the 
cavity  with  carbolic  acid  and  pack  or  close  to  heal  by  blood-clot » 
or,  preferably,  to  fill  the  space  with  bone-grafts  or  Moorhof  s  bone- 
wax  and  close.  It  nm?t  be  clear  then  that  no  hard-and-fai>t  rule 
can  be  laid  doi^Ti  for  the  treatment  of  sarcoma  in  general,  since 
its  treatment  depends  upon  the  cell  t\pe,  the  situation,  and  the 
general  behavior  of  the  gro\\i:h.  One  cannot  fail  to  see  how  im- 
portant it  is,  even  admitting  the  presence  of  sarcoma,  to  know  just 
what  evidence  the  microscope  gives  of  the  degree  of  malignancyj 
otherwise  it  is  impossi1>le  to  do  justice  to  these  cases. 

Inoperabk  Cases, — By  ino|ierat)le  sarcoma  is  meant  one  that 
cannot  be  removed  without  resulting  in  the  death  of  the  patient  or 
in  which  metastiises  or  IjTiiph-node  involvc^ment  have  been  so 
disseminated  that  its  removal  is  impossible.  To  this  perhaps 
should  be  adde<l  those  cases  hi  which  the  patient's  general  condi- 
tion is  so  poor  that  no  radical  operation  can  be  tolerated. 

The  management  of  inoperable  sarcoma  shoukl  he  so  directed 
as  to  give  the  patient  primarily  the  greatest  comfort  and  pro- 
lojigation  of  life.  It  may  become  necessary  to  operate  on  such  for 
relief  of  pain,  either  by  excision  of  the  primary  groTJ^i^h  or  by 
neurotomy,  neurectomy,  or  avulsion  of  the  sensory  ner\'e«  sup- 
plying the  region,  for  control  of  hemorrhage  by  excision,  or  by 
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ligature  of  the  l>Ioofl-?iipp!y.  l^lccration  ami  the  conscqueiit  fetor 
and  discharge  of  liody  fluids  may  also  require  exeision,  when  there 
is  no  hope  of  care. 

The  pain  of  those  who  eamiot  be  otherwise  relieved  should  l)e 
controlled  by  liberal  adiniiii^tration  of  opiates;  habit  in  such  can 
he  of  little  moment.  The  surface  infection  resulting  in  suppura- 
tion, decomposition,  and  fetor  must  be  eontrolled  by  the  loeal 
application  of  antiseptics  and  deotiorauts.  It  is  best  when  ]x>s- 
sible  to  remove  such  tumors. 

The  emplo>^ient  of  Runtgcn  rays  in  the  treatment  of  sarcoma 
may  be  summarily  dismissed  a.s  of  no  curative  value^  although 
pain  may  be  alleviated  or  controlletl  by  this  means. 

Coley's  fluid,  made  from  an  achnixture  of  the  toxins  (culture) 
of  streptococci  (of  erysipelas)  and  Proteus  vnlgaris^  has  been  em- 
ployed in  large  numbers  of  cases;  the  idea  was  suggested  by  the 
occasional  disappearance  of  a  sarcoma  w^hen  it  Ijecame  infected 
with  erj'sipelas.  The  results  have  been  disapjjointing,  for  while 
occasional  cures  carmot  be  questioned,  the>'  are  very  few,  and 
while  others  have  been  apparently  retartled  in  their  growth  or 
reduced  in  size,  they  have  later  on  resumed  their  activit>^  with  the 
usual  result.  Coley^s  fluid  should,  therefore,  be  employed  as  the 
sole  rehance  onl}-  ui  inoperaltle  or  recurrent  cases.  It  may  !>e 
possible  to  reduce  the  number  of  recurrences  by  its  routine  ad- 
mijiistration  after  radical  operation.  The  fluid  is  athninistered 
daily  or  on  alternate  da>'s.  The  first  dose  should  be  |  to  1  minim, 
and  each  dose  increased  from  J  to  1  minim  until  the  reaction 
is  produced,  shown  by  a  marked  rise  of  temperature,  often  ac- 
companied by  a  chilL  The  at hnuiist ration  must  be  subjected 
to  rigid  asepsis,  and  the  doses  should  be  given  alternately  into  the 
tumor  substance,  if  possible,  and  in  remote  parts.  It  is  superfluous 
to  add  that  this  plan  can  be  follower  1  only  in  a  hospital  So  long 
as  the  tumor  decreases  in  size  the  treatment  is  continued.  Con- 
tinued growth^  failure  to  retluce  the  size  and  a  resumption  of  growth 
after  a  period  of  reduction,  w^hile  still  under  treatment,  are  indices 
that  the  treatment  ^ill  do  no  fiui.her  good. 

Mjjeloma. ^Asidii  from  the  condition  already  described  as 
myelosarcoma  or  myeloiil  x'^arcoma,  w^e  must  notice,  in  passing, 
the  so-ealled  myeloma,  multiple  myeloma,  or  m>'elomatosis. 

Structurally,  it  has  led  to  the  belief  that  it  wius  a  subdivision 
of  IjTnphosarcoma,  although  recent  stutlies  have  led  many  to  the 
conclusion  that  the  condition  is  not  sarcomatous  and  that  it  does 
not  truly  belong  to  the  tumor  group.  Multiple  from  the  beginning, 
it  does  not  produce  metastases  or  IjTnph-node  involvement.  The 
primarj^  nodules  may  appear  in  widely  separated  parts  of  the 
skeleton   at   the  same   time.     Bone  substance,   cancellous   and 
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laniinatcHl  alike,  is  absorbed,  and  spontaneous  fractures  occur  or 
deformities  of  the  weij!;ht-beariiig  bones  may  be  observ^ed.  Fever 
may  be  prej^eiit  and  is  intennittent.  The  eondition  is  attended 
R>metinie8  by  pain  in  tiio  affected  structures.  The  presence  of 
Bence-Jones'  bodies  has  already  betm  referred  to.  Besides  the 
above,  the  general  changes  in  the  blood  are  marked  and  may  be 
simply  those  of  anemia,  or  even  of  pernicious  anemia. 

Chloroma, — This  rare  tumor  is  subject  to  the  same  obser- 
vations as  myeloma,  to  which  it  is  closely  allied;  like  mye- 
loma, it  is  classified  by  some  as  a  sarcoma;  by  others,  as  closely 
akin  to  leukemia  or  pseuiioleukemia.  The  tumors  derive  their 
name*  from  the  presence  of  a  green  pigment  in  variable  quantity, 
giving  the  tumor  a  green  or  greenish  hue.  The  tumors  are  rare, 
and  arise  usually  in  comieetion  T^ith  the  periosteum  of  the  bones 
of  the  face  and  cranium  and  with  the  spinal  column.  In  the  face 
they  are  especially  frecjuent  about  the  orbit.  Various  organs  in 
tlie  body  Ijecome  affected,  as  the  liver,  spleen,  thTOius,  tonsik, 
lymph-noileS|  bones,  kiflne>'s,  and  alimentary  tract.  The  chloro- 
matous  tissue  increases  rapidly  in  size  and  there  are  associated 
changes  in  the  l>lood.  The  blood-pictures  resemble  those  of 
iTOiphoid  or  myeloid  leukemia  or,  rarely,  pernicious  anemia. 
The  condition  occurs  in  children  and  young  adults  and  runs  a 
rapidly  fatal  course  of  from  six  to  eighteen  months'  duration. 

Endothelioma^  Mesothelioma,  and  Perithelioma. — The  tumors 
of  this  group  arise  from  the  endothelial  linings  of  the  vessels  and 
the  serous  cavities.  Their  exact  place  in  the  classification  of  tumors 
is  not  a^eed  upon,  especially  in  so  far  as  the  me^otheliomata  are 
concerned.  The  discussion  here  is  based  upon  the  belief  thzit  all 
the  forms  of  endoth(*lial  cells  concerned  are  of  mesoblastic  origin. 

EndolheUoma. — This  tumor  arises  from  the  entlothelial  lining 
of  the  blood  capillaries  or  from  that  of  the  hinphatics.  Hence 
there  are  hemangio-endotheliomata  Mid  l>Tnphangio-endothe- 
liomata.  Section  of  such  tumors  shows  groups  of  cells  arranged 
concentrically  around  the  hmnina  in  whorls,  and  between  tbe 
various  groups  lies  the  stroma  with  a  considerable  supply  of  cells. 
The  central  area  of  the  whorls  may  be  loosely  filled  with  endo- 
thelial cells,  or  sometimes  the  lumen  is  distinctly  patent  and 
shows  blood-cells.  In  other  instances  the  whorls  fail  to  be  found 
or  appear  only  in  certain  areas  of  the  tumor,  and  the  general  ap- 
pearance becomes  more  Uke  that  of  a  sarcoma. 

These  tumors  may  be  single  or  multi]>le;  they  grow  slowly,  and 
generally  do  not  infiltrate  surromiding  stniotures  and  rarely  be- 
come metastatic.  They  are  at  times  encapsulatcxi,  or  there  may 
be  no  distinct  line  of  separation  from  surrounding  tissues.  They 
almost  invariably  behave  as  benign  ttmiors. 
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SARCOMA 

Hemangioendothpliomata  appear  in  various  structures,  such 
as  bones,  where  they  cause  absorption  and  expan.sion,  or  in  the 
viscera,  })ut  their  most  frequent  site  probalily  is  in  conneetion 
v^ith  the  dura  mater,  or  less  frequently  in  the  choroid  iilcxus. 
In  the  two  last-nameil  sites  they  are  spoken  of  as  psanunomata, 
owing  to  the  fact  that  the  cells  have  undergone  hyaline  degenera- 
tion and  lime  salts  have  been  deposited,  which  can  be  recovered 
from  the  tumors  in  the  form  of  small  granules,  or  brain-sand 
(acerviilus) ,  such  a^  is  found  in  imd  about  the  pineal  gland, 

Mesothelimnfiia. — The  word  '^mesothehum"  is  employed  by 
pathologists  to  represent  the  specialized  mesoderm  which  lines 


Fij?.  172. — Perithelioma  of  titerus.     The  tumor  ma.ss  U  very  soft  aad  broken 

down  at  (x). 

the  primitive  body  cavity,  and  in  the  adult  stage  lines  the  serous 
cavities,  and  the  vestiges  of  cavities  which  renuiin  from  the  em- 
br>'onio  period.  Hence  a  mesothelioma  may  be  defineil  as  a  tumor 
originating  from  mesothelial  rests.  Many  of  the  tumors  which 
have  caused  so  much  confusicm  on  accoimt  of  their  transitional 
nature  are  of  such  origin.  They  may  be  of  a  tlistinet  adenomatous 
type  and  behave  in  accordance  ^\ith  this  interpretation,  growing 
slowly  and  causing  no  evidence  of  metastasis  or  IjTnphatic  inva- 
sion. In  a  lower  fonn  they  are  more  like  alveolar  sarcoma  or  even 
round-  or  spindle-celled  sarcoma  w^ith  no  alveolar  arrangement. 
The  sarcomatous  or  malignant  type  behaves  similarly  to  sarcomata 
in  growth  and  metastases,  and  in  iU  fatal  termination.     Usually 
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the  steps  of  retrogrej^sion  can  be  trace<i  in  these  tumors  from  the 
smipler  lienign  stage  to  the  maUgnant  (Adami). 

The  serou:^  siirfaee.s  of  the  body  may  be  the  site  of  origin  of 
mesothelioniata.  This  is  true  both  of  the  pentoiieum  and  the 
pleura,  especially  the  latter.  They  are  supplied  \\^th  a  moderate 
stroma  of  connective  tissue  and  the  cells  are  epithelioid  in  appear- 
ance and  arranged  in  the  fomj  of  a  lining  to  the  acini  of  the  tumor. 
The^e  tumors  are  flat  and  nodular  and  produce  a  marked  thicken- 
ing of  the  membrane,  which  may  be  mistaken  for  an  infiammator\* 
product.  The  structure  resembles  that  of  carcinoma  ver\*  closely, 
and  is  classed  as  such  b>'  those  who  coiLsider  these  membnmes  to 
be  of  hypoblas tic  origin.  Thej^  form  metastases  in  a  considerable  per- 


•^' 


Fig.  173. — Perilhelioma.     {Microphotograph ;  X  about  100*) 


cejxtage  of  the  eases,  and  those  arising  from  the  pleura  produce  some- 
times large  tumors  whose  no<hjles  may  invade  the  hing  sul>stance, 
Pa-ith€!wma.--The  last  of  this  group  of  interesting  growths  is 
the  peritlielioma,  which  is  suppose*!  to  originate  in  the  endothehal 
lining  of  the  perivascular  spaces.  They  are  arranged  as  cylinders 
of  cells  which  multiply  around  the  central  eai^illarj^  whose  proper 
endothelium  remains  unchangeci  The  cells  he  in  rows  which  radi- 
ate from  the  capillaries.  When  the  older,  outer  cells  of  these  gro\\i:t 
undergo  hyaline  degeneration  the  tumor  becomes  a  cylindroma 
which  is  characterized  by  the  presence  of  capillaries  surrounde 
by  several  layers  of  cells  and  around  these  the  hyaline  cylinder 


Definition. — A  papilloma  fe  a  tumor  whose  essential  structure 
is  epithelial  (epi-  or  hypobtastic)  tissue  resting  upon  and  supportefl 
by  a  connectivc^tisbue  framework.  The  framework  here,  as  in 
tumors  generally,  Ib  incidental,  and  tlevelops  secondarily  as  the 
support  of  the  tumor- eel  Is  may  demand. 

Classification. — The  subdivisions  of  papillomata  are  warts, 
painted  mndylomuta  (venf^freal  tmrts)^  eut^imous  horns,  soft  pap}!- 
lomata,  and  intraajstic  papiUomnta,  It  is  not  i^ithin  the  scope  of 
this  book  to  discuss  molhiscum  eontagiosum,  ]>ilharziasis,  imd 
coccidiasis,  all  of  which  may  produce  epithelial  proliferation  some- 
what resembling  papillomata.  Indeed,  it  is  neeessar>^  to  admit  that 
warts,  venerea!  warts,  and  eutaneous  horns  are  ineluded  under  the 
heading  of  papillomata  only  in  accordance  with  long  usage,  rather 
than  from  a  feeling  that  such  a  disposition  can  be  justified  in  a 
pathologic  way. 

Warts  (Vemica  Vulgaris). — These  so-caQed  tumors  are  ver>^ 
common,  especially  on  the  hfinds  of  the  young,  although  they 
are  by  no  means  infrecjuent  in  the  adult.  In  the  old  they  are  often 
seen  on  the  scalp.  They  are  often  spoken  of  as  hard  warts  to  dis- 
tinguish them  from  the  tnie  l>lastomatous  papillomata  arising 
from  the  mucous  memlirane.  Warts  arise  from  the  papilla?  of  the 
skin,  whose  epi<lermal  covering  lieeomes  thickened  and  hard. 
The  relation  of  the  papillae  is  not  lost,  although  many  of  them  may 
be  involved  in  the  structure  of  a  smgle  wart.  They  are  benign, 
slow^ly  growing  elevations,  sessile  or  pe<lunculated,  painless  except 
in  consequence  of  irritation,  and  usually  of  small  size,  rarely 
becoming  as  large  as  a  Ijird's  egg.  The>'  are  often  nuiltiple,  so  that 
occasionalh'  a  child  *s  hands  may  be  iilmost  covered  ^nth  them. 
Warts  are  thought  to  be  due  to  some  kind  of  irritation,  a  belief 
long  held  by  the  laity  and  vnigarly  attriljuted  to  playing  with 
frogs.  They  may  ocea.^ionalh',  it  is  sairl,  l>e  transmitted  from  one 
individual  to  anotlier  l»y  contact.  The  harder,  larger,  rougher 
examples  are  fissured  and  uneven,  and  the  various  papillary 
columns  may  be  separate*!  from  each  other.  These,  vulgarly 
known  as  "seeel-warts,"  are  nmeh  more  likely  to  be  painful  and 
frequently  bleed.  Warts  often  come  and  go  without  discoverable 
36  ^et 
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caiise^  so  that  whole  groups  of  them  disappear  in  a  short  while* 
a  fact  that  renders  them  especiall.y  amenable  to  the  conjurer's  art. 
Un  the  other  lunula  they  may  pi*i>ii.st  indc^finitely,  esEpecialiy  the 
larger,  hard  kind. 

Treatifietil, — Warts  may  be  removetl  hy  the  application  of  nitriCj 
acid,  chromic  acid,  glaeiiJ  acetic  or  trichloracetic  acid,  by  tt 
galvanic  needle,  the  actual  cautery^  excision,  by  cutting;  them  flush 
with  the  skin  and  cauterizing  the  base,  or  by  freezing  with  CO^ 
snow.  Liquid  e.scharotics  should  be  employetl  s]iaringh%  and 
applied  with  utmost  precaution  to  wart^  situated  in  close  proximity 
to  the  iiaiis,  as  the  flui<I  will  encircle  the  nail  and  cause  coiusiderable 
daniiige. 


W  ff/ 


Fig.  174.— Wart,  showliiR  epitht4itil  pearls.    (Microphorojcraph;  X  about  10.) 


Pointed  Condylomata. — \'erierenl  warts,  iLs  they  are  com- 
monly called,  arise  in  the  region  of  the  anus,  perineum,  \*ii1vh*^ 
vagina,  prepuce,  and  ghms  penis,  always  in  consequence  of  moii 
ure,  filth,  or  foul  discharges,  such  as  occur  in  connection  \\ith'' 
venereal  diseases,  especially  gonorrhea  luul  chfmcroids.  It  must 
not  be  a^sumcil,  however,  that  the  presenc**  of  venereal  warts  is  a 
proof  of  such  a  disease.  They  are  rarely  encountereti  in  the  mouth. 
They  may  be  small,  single,  ami  resemble  ordinary  warts.  The> 
are  often  multiple,  and  if  the  causative  irritation  and  moisture 
contmue  to  stimulate  them  they  may  attain  such  enormous  size 
as  to  render  deUverj^  of  a  baby  impossible;  or  on  the  penis,  cover 
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the  glans  entirely  and  give  it  a  most  bizarre  appearance.  When 
these  tumors  reach  a  cuasifierable  size  they  are  nodulated  and 
of  imeven  surface,  reHenibiing  a  cauliflower.  These  groT^1:hs,  if 
allowed  to  remain  indefinitely,  may  become  epitheliomatous, 

Trealmeni, — They  usually  disappear  spontaneously  when  the 
discharge  is  controlled  and  they  can  be  kept  drj^,  or,  at  any  rate, 
cease  to  grow  under  such  circumstances.  If  they  cmmot  be  reheved 
in  this  way,  the>'  may  l>e  excisetl  as  by  circumcision  when  they  are 
on  the  prepuce.  Otherwise  they  are  to  be  dealt  with  as  wart.s. 
The  continued  application  of  oleum  ricini  often  entirely  relieves 
them, 

Cutaoeous  Horns  (Coniu  Cutaneum)* — This  rare  and  remark* 
able  condition  is  seen  usually  in  the  old.  It  is  due  to  the  excessive 
cievelopment  of  the  keratinous  layer  of  the  skin  and  a  failure  of 
exfoliation.  These  p;row1:hs  spring  from  the  skin,  which  does  not 
become  attached  to  the  underlying  structures,  remaining  movable. 


Fig.  175. — Venert^l  wurta. 


The  horns  are  extremely  hard  at  their  surface  and  intemrdly  are 
filled  with  a  friable  suljstance.  They  arise  from  scars  or  healthy 
skin  or  may  be  associated  with  cancer.  The  surface  of  these 
growths  may  be  smooth  or  rough  and  warty.  They  are  usually 
single,  but  may  be  multiple,  and  are  more  common  in  women. 
Their  size  is  occfusionally  astonishing^  specimeiius  reaching  occa- 
Bionally  a  length  of  10  to  12  inches  and  1  mch  or  more  in  thickness 
at  their  base.  They  may  grow  in  curv^eil,  spiral,  or  irregular  shape. 
They  are  usually  seen  on  the  face,  scalp,  back  of  the  htmds,  le^ 
frequently  on  the  penis,  scrotum,  trunk,  and  extremities. 

Treatment. — RemovaL  They  sometimes  drop  away  \\ithout 
treatment,  especially  if  injur>'  or  infection  has  been  incurrefl. 

Soft  Papillomata. — These  growths,  together  with  the  intra- 
rystic  papillomata,  belong  properly  to  the  tumor  group.  They 
arise  from  the  mucous  membrane  and  grow  by  predilection  from 
the  bladder,  the  uterus,  and  the  renal  pelves,  from  the  ahmentary 
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tract,  the  upper  air-passages,  and  rarely  in  the  ventricles  of  the 
brain.  The  tumors  are  sessile  or  pedunculated  nodules  or  may 
grow  mto  long,  thin^  branching  processes.  The  villi  may  be  densely 
packed  in  tufts  or  may  be  less  closely  placed,  giving  a  velvet}^  feeL 

Unless  they  occur  in  accessible  portions  of  the  mucous  men^ 
branes  they  caimot  be  diagnosed  until  the  time  of  operatii 
They  may  be  first  su^este<i  by  the  occurrence  of  hemorrhage, 
this  is  quite  common  in  papillomata  of  the  urinar>^  bladder,  w) 
tliey  frequently  attain  a  consitlerable  size  and  are  prone  to  become 
canctTous,  some  authors  maintaining  that  they  should  in  t 
particular  organ  be  acted  upon  ^  if  they  were  ahready  malij 
by  removing  a  segment  of  the  blmlder  wall.     The  same  may 
said  of  those  occurring  in  the  renal  pelves.     The  \nlli  are 
sionally  Ijroken  awa>'  from  the  tumor  and  pa^ss  from  kidney 
bladder  and  arc  voided  with  the  urine.    The  hemorrhage  ensi 
upon  such  an  accident  occasionally  end^mgers  life.    The 
of  villi  through  the  ureters  may  produce  renal  colic;  w^hen 
lomata  occur  in  the  renal  pelvis  they  are  often  bilateral,  and  tl 
bhiilder  may  be  affected  in  such  manner  as  to  suggest  that  tl 
tumors  have  become  transplantetl  from  the  kidney  to  its  mm 
membrane. 

Treatment.— The  treatment  of  soft  papillomata  should  con^i 
in  thorougli  removal  of  the  timior  and  its  base,  and  if  the  growth 
is  extensive  the  organ  affected  or  that  portion  of  it  involve^i  may 
require  to  he  removed. 

Intracystic  Papillomata. — This  growth  is  a  papillary  tunwf 
which  fonns  from  the  lining  surfaces  of  cystadenomata,  TIkT 
are  seen  most  fretiuentl>'  oi  atlenomatous  c>'sts  of  the  ovary  W 
the  mammary  gland.  They  may  also  be  found  in  the  liver  and  titj 
kidneys. 

Intracystic  ovarian  papillomata  grow  in  the  shape  of  warts, 
as  cauliflower  or  url>oresceut  figures,  or  may  be  nodular*    Th^ 
are  re^idish  or  white  in  color.     They  rarely  arise  from  the  out« 
surface  of  the  cyst  wall     The  tumors  are  bilateral  in  more  t 
half  the  cases  and  often  attain  large  tlimensions,    The\'  fn^jucni 
cause  a  rupture  of  tlie  cyst  wall  and  grow  through  the  rent  tnl 
the  general  peritoneal  cavity.     The  tumors  often  become  Cftfl- 
cerous. 

TrenimenL—'RemovBi  of  the  cyst  or  organ  in  which  the  tuniort 
arise. 


CHAPTER    XLV 

ADENOMA 

An  adenoma  is  an  epithelial  tumor  whose  essential  structure 
is  glandular  tissue.    The  cells  of  the  tumor  imitate  the  arrange- 
ment habitually  iissumed  by  the  cells  of  the  structure  from  which 
the  tumor  rests  originateil.    Hence  it  is  usually  easy  to  recognize 
the  nature  and  origin  of  adenomata  even  when  heteroplastic  or 
ttiotastatic.    There  can,  for  this  reason,  be  no  single  type  toward 
^^liich  glandular  tumors  tend  to  conform;  they  must  rather  be 
^^terpreted  in  their  relationship  to  the  various  glands  of  the  body. 


^J^^ 


Kg.  176. — Adenofibroma  of  breast.     (Microphotograph;  X  about  50.) 

In  a  general  way  they  may  be  subdiviileil  into  8olid  adenomata 
^nd  c>'stic  adenomata;  the  latter  resulting  from  the  accident  of  at- 
ticiupted  function  in  certain  of  the  glantlular  tumors*  The  cells, 
\m,  var>^  as  much  us  the  cell  arrangement,  resembling  the  respec- 
tive cells  from  which  they  originate,  and  these  cells  may  secrete  a 
fluid  somewhat  resembling  the  normal  secretion  of  the  t>T:je,  the 
^icctmmlation  of  which  is  responsible  for  the  cystic  adenomata. 

Structure." — Cdandular  tumors  primarily  are  encapsulated 
growths.    There  is  a  systematic  arrangement  of  the  acini  and  ducts 
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of  normal  glandular  tissue  such  that  the  products  of  glandular 
secretion  are  conveyed  into  proper  outlets,  and  in  the  ductless 
glands  the  secretions  escape  mto  blood-  or  l^-mph-chaniick 
There  is  no  such  arrangement^  as  a  rule,  in  tuniors,  even  wh 
they  arise  in  the  micLst  of  the  most  active  glands.  The  whole  { 
the  tumor — cells,  ducts,  and  secretion,  if  any  is  present— is 
closed  \vithin  the  capsule,  and  hence  could  be  of  no  ser\ice  to 
body  even  if  the  secretion  were  nonnaL  Certain  adenomata  ma 
tain  a  duct  connection  similar  to  that  of  the  glands  from  whic 
they  spring.  But  the  line  of  differentiation  between  h>'pertroph^ 
of  adenoid  structures  and  adenomata  is  poorly  established,  and 
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Fig.  177. — Adenomatoid  hypertrophy  of  thyroid,     (Microphotograph;  X  75) 

while  the  behavior  of  the  two  types  is  ver>'  similar^  pathologist 
are  divided  concerning  the  identity  of  the  two  conditions.    Ex- 
amples of  adenomata  empt>iiig  themseives  nonnally  are  .seea mo^t 
frequently  m  pohq^oid  adenomata  of  the  alimentary*  cubaI,  ia 
those  of  the  upper  air-passages,  and  in  adenomatous  prostatic  j 
hypertrophy.      The   relation   of   the   epibla^tic   and   h}'pobla5ti€  I 
cells  to  the  limiting  walls  of  connective  tissue  or  basement -niHn*j 
liranes  is  the  same  as  in  normal  glands,  namel3%  tJiey  Ue  witbinj 
the  acini  and  tubules,  and  form  a  lining  to  those  spaces, 
lining  varies  in  thickness,  so  that  the  whole  space  may  be  i\\^ 
with  cells  lying  layer  upon  layer,  or  if  there  be  a  secretion  pn'^'^'U^ 
the  center  of  the  space  will  be  distended  with  fluid,  resultinic  iu  * 
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fys?tadenoma.  The  cyst  in  these  cases  may  he  simple  or  muHi- 
kteular,  dependent  upon  the  number  of  the  pockets  of  fluid  accu- 
mulated.  The  hlood-supply  is  conveyed  along  the  supporting 
connect ivc-t  issue  framework . 

Sites  of  Formation. — It  has  been  stated  aheady  that  adenomata 
may  arise  in  connection  with  or  in  proximity  to  glandular  struc- 
tures, wherever  situattnl.  They  are,  as  one  might  sunnise,  of  far 
greater  frcM^uency  in  certain  ghxnds. 

Mammiiry  Giamt — The  majority  of  benign  tumors  arising  in 
the  breast  are  adenomata.  The  pure  form  of  manunar^-  atlenoma 
is  comparatively  rare.    These  tumors  are  small  and  rarely  reach  a 
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Fig.  178. — Fetal  adenoma  of  th^Toid.     (Micro photograph;  X  about  100.) 

size  larger  than  that  of  a  walnut  unless  they  have  become  cystic. 
Several  small  adenomata  apparently  independent  of  eacii  other 
and  of  widely  varying  size  are  sometimes  seen  bound  together  into 
a  single  mass  by  connective  tissue.  Adenomata  of  the  breast  are 
reddish-gray  or  white  in  color,  and  are  definitely  delimited  from 
the  surroimding  structures.  The  reddish  tumors  somewhat 
resemble  the  pancreas  in  gross  appearance.  Thc^  usual  l>enign 
tumor  of  the  breast  is  tlie  fibro-adenoma  or  aclenofibroma^  as  it  is 
generally  called.  The  former  name  is  probably  more  correct. 
Adenom\^oma  and  adenosarcoma  are  closely  allied  growths,  if 
we  consider  the  adenomatous  tissue  as  the  more  important  from 
an  etiologic  point  of  view.    Fibro-adenoma  is  rather  frequent ;  some 
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authors  have  doubt-ed  the  existence  of  pure  fibroma^  and  others  tl 
existence  of  pure  adenoma  of  the  breast,  thinking  that  in  a  su; 
posed  ca»e  of  either  a  continued  search  would  reveal  the  presence 
of  the  other  t>7>e  of  tissue.    Fibro-atlenoma  and  mienofibro] 
employed  in  naming  these  tumors  respectively  according 
predominance  of  glandular  or  fibrous  tissue.    They  are  irregularis 
nodular  growths,  which  occur  most  frequently  in  women  past 
thirty  years  of  age,  although  they  are  sometimes  found  in  younger 
w^omen,  even  as  early  as  pul)erty.    They  may  be  single  or  niultipl 
are  thoroughly  encapsulated^  and  do  not  become  large^  rarely  aj 
taining  the  size  of  a  golf-ball.     They  are  firm  and  usually  vei 
movable.    These  tumors  are  occasionally  painful. 

Salivary  Glands.— In  any  of  the  salivarT^'  glands^  adenomata  may 
ap]>ear,  but,  as  in  the  case  of  other  tumors  affecting  these  stnn 
tures,  mth  far  greater  frei|uency  in  the  parotid.     They  occi 
rarely  even  in  the  parotid.    The  pure  form  of  adenoma  occurs 
a  small,  slowly  growing  tumor,  which  is  not  ver>*  movable.    They 
are  soft  and  more  or  less  nodular  and  may  become  cystic. 

In  the  mixed  form  these  tumors  appear  in  the  parotid  gland 
as  adenochondroniEj  adenofibroma,  cystadenoma,  adenocarcinoma, 
and  atlenosarcoma.  Rarely  adenomata  of  the  salivar>'  glands  which 
w^ere  structurally  fienign  have  gained  entrance  to  the  blood- vessels 
and  l)een  tlistrii>uted  throughout  the  body,  producing  unques- 
tionable metastases* 

Thyroid. — Smgle  or  multiple  adenomata  may  develop  in  the 
thyroid,  and  appear  eitlier  as  congenital  or  [postnatal  tumora,  thus 
constituting  one  form  of  goiter.  Thi^y  are  slowly  growing,  movablet 
benign  tmnors,  and  the  individual  growths  may  attain  the  ii^ 
of  a  fist.  They,  too,  just  as  adenomata  of  the  salivary'  glands^  niAy 
become  metastatic,  preferring  the  osseous  system,  although  iheit 
remaining  characteristics  are  those  of  benign  growths.  .\ilt'uama 
of  the  thyroi<l  may  become  cystic,  and  this  form  has  been  ol»- 
served  occasionally  to  result  in  large  cysts  of  the  gland  which 
were  ensheathed  in  a  thick  ca|isule  which  contains  a  greater  or 
amaller  deposit  of  lime  salts. 

Kidjieys. — True  adt^nomata  of  the  kidne>^  usually  appear  in 
the  old.  They  are  small  round  tumors  and  rarely  grow  larger  than 
a  guinea-hen's  egg.  They  are  usually  solitary'  and  yellovish- 
browTi  or  white  in  color.  They  may  occasionally  be  multiple- 
There  is,  besides  the  simple  adenoma,  a  papillar>^  t\'pe.  The  two 
are  often  mixe<l.  In  the  adenomatous  type  papillar>'  elevatio(W^^ 
arise  from  the  inner  surface  of  the  tubules  and  constitute  a  tumor 
wuthin  their  lumina.  This  type  frequently  bleeds.  Adenomat* 
usually  appear  in  the  cortex. 

Alimentary   Trad. — The  mucous  membrane  of  the  stonucb 
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may  be  the  site  of  adenomata^  which  develop  as  either  adenomatous 
pohi^i  or  broad,  Oat  tumors.  They  are  usually  small,  but  may  de* 
velop  into  larger  tumor  masses,  and  are  single  or  multiple,  Kauf- 
rnann  subdivides  them  into  mmplet  cystic,  or  papillary;  in  the  latter 
they  assume  an  elongated  form,  resembling  papillomata  of  the 
mucous  membrane.  These  adenomata  are  matte  up  of  the  gkmds 
of  the  mucous  lining,  overgro^Ti  and  densely  packed  into  the 
tunior  mass.  Gastric  adenomata  are  capable  of  becoming  ean- 
cerous  or  may  appear  conjointly  with  cancer  of  the  stomach. 

In  the  intestine  the  same  forms  of  adenoma  may  appear  as  in 
'the  stomach.  They  occasionally  reach  the  size  of  an  apple,  but 
Skse  usually  small  and  multiple;  the  tumor  may  cause  inte>stinal 
obstruction  liy  blockage  of  the  Imnen  or  become  the  caput  of  an 
ixitussusception,  or,  if  situated  lower  do^\Ti  in  the  large  bowel, 
oause  prolapsus.  In  the  rectum  even  of  children  these  tumors  may 
«ippear  sessile  or  pedunculated,  anil,  if  the  latter,  may  protrude 
tihrough  the  anus  and  become  gangrenous.  Hemorrhage  from 
i*ectal  adenomata  is  not  infrequent,  and  they  are  unfortunately 
ciisposetl  to  become  malignant  in  addition  to  the  harm  they  do  in 
c^onsequence  of  their  situation.  In  rare  casc^  a  condition  known  as 
^denoDiatuus  polyposis  of  the  intestines  a]>pears,  and  is  so  universal 
in  distribution  that  the  whole  alimentary  mucosa  from  stomach  to 
^uius  is  lined  vnth  tumors.  This  condition  in  chikben  may  be 
Orausative  of  colic,  liiarrhea,  and  melcna. 

Uterus. — ^ Adenomata  of  the  mucosa  of  the  uterus  can  he  cliissed 
'^^th  benign  tumors  only  with  serious  question,  and  only  with  the 
Vmderstanding  that  such  classification  shall  not  obscure  the  fact 
't^hat,  while  they  may  be  structurally  benign,  they  are  certain 
Vtltimately  to  become  malignant,  and  must  lie  dealt  with  accord- 
ingly. Certain  authors,  imk^ed,  contend  that  there  is  no  such 
^hing  as  a  benign  uterine  adenoma.  In  tht^  utenis  they  may  appear 
^is  axlenomatous  polypi  which  arise  either  in  the  body  of  the  uterus 
<ir  in  the  cervical  ciuial;  these  are  seldom  malignant.  On  the 
^iDther  hand,  the  diffuse  adenoma  is  the  tvpe  that  deser\''es  to  be 
^ealt  with  only  as  malignant  tumors,  for  w*hile  one  portion  may 
^how  a  true  adenomatous  structure  under  the  microscope,  it  is 
Y>robable  that  some  other  portion  would  reveal  unquestioned  ma- 
lig;nity,  antl  it  is  certain  that  if  left  it  will  <lo  so. 

Ovaries. — One  of  the  ver>^  frequent  sites  of  adenomata  is  the 
CDvaries,  a  fact  which  is  usually  lost  sight  of,  o\\'ing  to  the  fact  that 
t:hese  tumors  are  cystic,  or  cystatienomata.  Solid  adenomata  of 
t:he  ovaries  are  very  rare,  but  the  cystic  t}T>e  is  extremely  com- 
i3ion,  and  appears  as  single  or  multijile,  as  unilateral  or  bilateral 
^row^hs.  They  may  attain  an  enormous  size,  specimens  having 
teen  removed  which  weighed  100  pounds  or  more,  and  cysts  con- 
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taining  several  gallons  of  fluid  are  frequently  seen.  They  are 
unilocular  or  miiltilocular,  and  while  usually  of  the  mmple  cyst- 
adenomatous  iyp(%  may  contain  intraeystic  papilloraata  (q,  r.), 
cystadenoma  papilliferum.  The  consistency  and  flnetuation  of 
cystadenomata  depends  on  the  amount  of  solid  tissue  present, 
especially  of  that  constituting  the  cyst-walls  iuid  separating 
the  |X)ckots.  The  pai^ilUferous  cysts  grow  more  slowly  and  attain 
a  much  smaller  size  than  the  simple  form. 

Liver, — Two  types  of  adenoma  appear  in  the  liver  either  inde- 
pendently or  both  hi  the  same  tumor  ma^s.  One  of  these  types  is 
made  up  of  liver  cc4ls  and  shows  tm  impf^rfect  and  irregular  forma- 
tion of  acini;  wiulc  the  second,  made  up  of  epithelium  which  lines 
the  bile  chamiels,  appears  to  Ix*  formed  by  the  development  of 
numerous  clovsely  phiced  bile  channels.  Adenoma  of  the  livex  may 
be  single  or  multiple  and  does  not  ordinarily  attain  large  dimen- 
sions. Tliey  are  usually  well  defined  and  encapsulated,  showing  a 
definite  termination  at  the  border,  and  compressing  the  snr- 
roun<ling  liver  structure,  a  phenomenon  which  does  not  appear  in 
hyperplasia.  The  cellular  adcaoma  is  a  ^soft,  whitish,  yellowish- 
browTi,  or  retldish  tumor  whose  cells  may  produce  bile,  and  the 
chaimel  or  liuct  adenomata  are  often  converteil  into  cystadenoma 
by  distention  with  fluid.  Adenomata  are  especially  apt  to  develop 
in  t'irrhotic  hvers  where  hyperplasia  also  is  especially  well  marked, 
and  in  th(*se  cases  the  t%vo  eonilitions  ran  often  not  he  differentiated 
from  each  otiier.     Either  fonn  may  im<lergo  malignant  change. 

Other  organs  arc  occasionally  the  site  of  de\^elopment  of  adeno- 
mata, namely^  the  testicle,  the  pancreas,  and  the  prostate.  How- 
ever, the  enlarged  prostate  usually  encoimtcred  is  due  to  hj'per- 
trophy  ratlicr  than  to  tumor  fonnation. 

Symptoms,— Adenomata  have  usually  all  the  characteristics 
of  benign  tumors.  Thc>'  grow  slowly  as  round,  encapsulated, 
movable  tumors,  and  are  found  in  ghmds  in  close  proximity  to  them, 
or  in  structures,  such  as  the  mucous  memljranc,  wiiich  normall}" 
contain  glandular  tissue.  They  are  rarely  heteroplastic.  More 
rarely  adenomata  develop  in  the  form  of  pedunculated  polypi  at- 
tached by  their  pedicles  to  the  mucous  mcmbr4Uie,  or  as  broad, 
flattened  growths  such  as  are  seen  occasionally  m  the  endo- 
metrium. Adenomata  develop  usually  jirior  to  middle  lift*,  are  of 
only  moderate  (Umensions,  and  do  not,  therefore,  produce  s>Tnp- 
toms  by  their  mechanical  presence.  Exceptions  to  this  statement 
are  to  be  fomid  in  the  intestinal  tumors,  which  ser\T  as  a  starting- 
point  for  intussusception  or  prmiuce  intestinal  obstruction  by 
l>locking  the  lumen  of  the  gut,  where  they  develop  in  the  rectum 
and  narrow  its  dimensions,  where,  by  their  great  number  in  the 
alimentary  tract,   they  cause  charrhea  and  melena,   and  when 
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d^ccurring  in  the  uterus  they  produce  an  abnormal  menstrual  flow, 
S  ^tLst  as  a  bejpnning  caneer  might.  Adenoma  is  the  onh'  benign 
tumor  other  than  chondroma  which  has  been  observed  to  produce 
:K=metastasi8. 

VariatioQS. — Adenoma  is  frequently  combined  with  other  tu- 
:*mor  elements,     Fibro-adenoma,  adenosarcoma^  and   adenocarci- 
loma  arc^  the  more  important  fomis. 

Pathologic  Changes. — The  most  important  fact  to  be  im- 
Dressed  in  connection  with  adenoma  is  that  it  h  under  certain  cir- 
cumstances liable  to  become  carcinomatous,  and  in  the  uterus  par- 
licukrly  should  be  regarde*]  ns  if  it  were  indeetl  already  mahgnant. 
Those  who  are  aeeustomed  to  have  microscopic  examinations  made 
5f  tumors  of  the  breast  which  have  been  removed  early  know  how 
:>ften  microscopic  evidence  of  cancerous  transformation  is  found 
in  manmiary  adenoma.  This  further  statement  is  also  important, 
^^ameiy,  that  while  certain  portions  of  an  adenoma  are  unques- 
^^ionably  benign,  no  conclusion  can  be  drawn  therefrom  that  no 
^cDther  portion  of  the  tumor  is  malignant. 

The  other  important  change  ensuing  in  adenoma  is  the  con- 
^'^ersion  of  the  tumor  into  a  c>'stailenoma.    This  may  follow  m  any 
-^case  where  a  secretion  is  produced  and  no  outlet  for  it  is  provided; 
^ut,  as  a  rule,  the  cysts,  like  the  atienomata,  are  small.    The  case  is 
^^ery  different  in  the  ovary,  in  which  enonnous  cysts,  already  referred 
to,  form  with  ver>'  great  frequency.     Moderately  large  cysts  are 
producer!  sometimes  in  comiection  ^vith  adenomata  of  the  thyroid. 
Prognosis. ^So  long  as  a^lenomata  remain  benign  they  do  not 
cmlanger  life,  and  because  of  their  small  size  cause  little  or  no 
riefonnity.     The   |x>ssil)ility   of   malignancy   developing   in   any 
tumor  of  this  type  introduces  an  element  of  uncertainty  so  long 
as  the  tmnor  remains;  in  the  mammary  glaml  it  is  fairly  probable 
that  such  a  tmnor  is  beginning  to  show  malignant  cells  or  that 
it  at  any  time  may  do  so.    In  the  uterus  it  may  he  accepted  as  the 
l)est  guide  that  it  positively  will  become  malignant  unless  it  is  the 
pol>iK>id  variety^  and  even  then  it  may.    The  cystic  tumors  aris- 
ing from  ovar^^  or  thyroid  especially  demand  interference,  omng 
to  the  distress,  danger,  antl  deformity  producetl  by  them.    These 
cystic  tumors  rarely  Ijccome  malignant. 

Treatment. — Usually  an  adenoma  may  be  removed  hy  enuclea- 
tioUj  but  whether  the  work  shall  rest  here  should  lie  determined  by 
the  microscope.  The  finding  of  malignant  cells  calls  for  more  radi- 
cal work.  Org^ms  of  vital  importance,  such  as  the  kithiej's,  should 
not  be  exciscfl  for  adenomata,  for  tlie  growths  are  often  bilateral;  it 
is,  therefore,  better  to  enucleate.  When  the  malignant  form 
appears  in  the  uterus  no  other  treatment  but  hysterectomy  should 
be  done. 


CHAPTER   XLVI 
CANCER 

The  term  "cancer"  is  employed  here  to  embrace  all  forms      ot 
malignant  epiblastic  and  hypoblastic  tumors.    Those  tumors      o^ 
malignant  or  semimalignant  nature  arising  from  the  endotheli^^^'^* 
according  to  most  teachers,  namely,  endothelioma,  mesothelioxxia, 
perithelioma,  and  cylindroma,  have  been  discussed  already     ^ 
connection  with  sarcoma.     Ribbert  and  others,  however,  cl^»-^>J^» 
with  weighty  evidence  sustaining  their  views,  that  they  shoul^ii   ^ 
classified  with  cancers. 

Definition. — A  cancer  is  a  malignant  epiblastic  or  hypobl^fc-^"^^^ 
tumor. 

Classification. — From  a  practical  standpoint  it  is  customar^r'^  ^ 
subdivide  cancer  into  epithelioma  and  carcinoma.  The  form^^*^  ^ 
derived  from  squamous  epithelium  or  by  metaplasia  from  the  o^t:**^.®^ 
varieties,  and  the  latter  from  the  glandular  and  other  epith<^^^^ 
cells  not  of  the  squamous  type.  Carcinomata,  therefore,  origir^-^*^ 
from  those  structures  which  contain  glands  or  gland-ducts,  ^"-^^ 
arise  in  organs  containing  the  non-squamous  cells.  In  a  w<^^^^* 
epithelioma  arises  from  non-functionating,  while  carcinoma  ar^  ^^^ 
from  the  functionating,  epiblastic  and  hypoblastic  cells,  a  fact  -fcfc^^^ 
reminds  one  strikingly  of  the  relationship  sustained  by  hard  w^*— ^^ 
and  adenomata  to  the  same  cell  types  respectively. 

Clinical  Classification. — 

1.  Epithelioma. 

2.  Carcinoma      {  fS  ^^\  "medullary,  encephaloid,  or  actx«=«- 

t  (b)  Hard,  scirrhous,  or  chrome. 
RihherVs  Class ifi^cation. — 

1.  Squamous-celled  cancer,  distinguished  by  the  presenc^^       ^^ 
comifying  epithelium.  _ 

2.  Glandular   skin-cancer,   which   does  not   show   comif>"^^ 
cells  and  is  related  to  the  skin  glands  (cylindroma). 

3.  Cylinder-cell  cancer,  in  which  the  epithelioma  is  arran^"^' 
in  the  shape  of  glandular  ducts. 

4.  Glandular   cancer,    which    originates   from   the   glandi^'^^ 
(functionating)  epithelium. 

Some  of  the  classifications  give  also  a  colloid  type  of  carcinon^^ 
which  really  appears,  but  the  colloid  condition  is  incidental,  hence 
it  is  omitted  here. 
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Etiology, — The  subject  of  the  causation  of  cancer  has  been 
mmt  exhaustively  and,  one  might  add,  fruitlessly  studieii  during 
the  last  decade.  We  are  tcxlay  where  we  were  at  the  liegimiing, 
in  total  ignorance  except  in  so  far  as  most  men  believe  that  failure 
along  certain  lines  has  convinced  us  that  the  cause  lies  not  there. 

When  the  real  relation  of  bacteria  to  so  many  diseases  was 
established  and  their  possible  etiologic  relation  was  suspected  or 
accepted  in  many  others,  hope  was  widely  stimuJatetl  that  the 
cause  of  cancer  might  be  sought  and  found  in  the  form  of  an  ex- 
traneous parasite.  Various,  nmnerous  claims  have  been  made, 
only  to  be  overthro\^Ti ;  and  although  the  work  still  continues  in  a 
few  laborat-orieSj  the  search  for  a  bacterial  cause  has  resulted  largely 
only  in  the  conviction  of  the  majority  of  the  profession  that  cancer 
is  not  of  parasitic  origin.  There  is  much  other  evidence  that  it 
is  not  produced  in  this  way,  as  a  close  study  of  the  origin,  growih, 
and  behavior  of  cancer  cells  will  show. 

The  \iew^  most  widely  held  and  supjiorted  by  the  most  accurate 
pathologic  work  is  that  cancers  originate  similarly  to  other  tumors, 
namely,  from  pre-existing  cells  of  the  body.  In  these  pre-existing 
cells  there  must  l>e  an  innate  capacity  to  multiply  rapidly  and 
indefinitely  (hence  the  greater  tendency  of  embntonic  analgen  to 
produce  cancers),  a  stimuitmt  to  excite  this  imiate  tendency  to 
action,  and  such  conditions  present  as  will  favor  their  growth  in  a 
t^-pic  malignant  ftishion,  namely,  to  infiltrate  tissues  whose 
norma!  function  embraces  the  restriction  of  those  ver>'  cells  to  a 
definite  position  in  the  l>ody.  It  is  thought  that  cells  which  are  not 
embrj^onic  may  be  caused  to  de\'elop  into  cancer,  hut  universally 
admitted  that  the  embr>onic  cells  show  much  greater  adaptability 
for  the  necessarj'  requirements. 

Ribbert's  ^iew  of  the  origin  of  cancer,  based  upon  an  exliaustive 
study  of  begimiing  tumors  ('*Karzinom  des  Menschen"),  is  that 
the  tendency  to  indefinite  proliferation  must  be  present  in  the  epi- 
blastic  or  h>T^X)b]astic  ceils  from  which  the  tumor  arises,  that  a 
stimulus  must  call  forth  their  multiplication,  and  that  the  limiting 
basement-raembrime  nmst  be  acted  upon  in  such  a  way  as  to  admit 
the  groT-^lh  of  the  epitlieliid  cells  through  it  into  the  tissues. 
These  two  conditions  he  finds  in  tlie  action  of  slow  irritants  which 
proiluce  a  mild,  chronic,  not  necessaril>'  infective,  inflammation, 
caused  often  by  the  failure  of  the  tegument ary  cells  to  throw  off 
their  secretions  normally.  This  irritation  stimulates  the  epithelial 
cells  to  a  greater  activity  and  destroys  or  ilamages  the  basement^ 
membrane  to  such  an  extent  that  it  can  no  longer  resist  the  inward 
growth  of  cells,  which,  if  the  comiective-tissue  substratum  remaintn^l 
intact,  could  only  heap  themselves  up  into  a  non-malignant  growth. 
This  inflammatory-  process  Ribbert  finds  constantly  present  in 
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bep:iiinmg  cancers,  the  majority  of  those  studieii  l>eing  naturally 
skin-cancers,  owing  to  the  impossibility  of  obtaining  be^ 
cancers  of  the  deeper  structures. 

^\'hat  is  kno\Mi  definitely  and  positively  aeceptetl  conceniin 
the  etiolog>'  of  cancer?    First,  that  chronic  irritation  is  uimiista 
al>ly  and  often  a  predisposing  cause;  second,  that  it  is  prone  to 
arise  in  connection  with  certain  pathologic  conditions,  which 
their  tuni  mtiy  be  caused  liy ,  or  be  the  source  of,  or  render  the  pa 
more  susceptiltle  to,  irritaticm. 

While  trauma  ]>lays  an  important  part  in  the  history  of  sarcon 
irritation,  prolonged,  repeated,  or  conthiuous,  sustains  unquestio 
ably  an  equally  definite  relation  to  cancer*  which  proves  beyontll 
doubt  that  en  en  if  embntomc  vestiges  or  normal  adult  celb 
callable  of  producing  cancer,  they  may  never  harm  their  1ki 
unless  irritateil  into  activity.     There  are  numerous  illustration 
of  the  sequence  of  cancer  upon  an  irritant,  more  numerous,  nati 
rally,  among  those  found  on  the  surface  and  at  the  apertures  of  1 
body. 

The  frequency  of  cancer  of  the  low^er  lip  in  men  and  its  paucitf 
in  women  is  attributed  to  the  fiict  that  men  smoke  or  use  tobac<«  j 
othenvise;  and  the  continued  irritation  of  tol)acco,  of  the  pip<*-j 
stem,  and  the  heat  jire  resf>onsibIe  for  the  difference.  Tlic  Iohttj 
lip  is  almost  invariably  alTecterl,  l)e<'ause  it  is  pressed  againi^t  the  | 
pipe-stem  in  supjwrting  or  shifting  the  pipe. 

Cancer  of  the  tongue  is  often  consequent  uix>n  irritation  c^n^  J 
by  improperly  kept  teeth,  the  j tigged  or  shiirp  edges  causiuj?  a 
constant  irritation  of  the  mucous  membrane  mitil  a  per\TruJ 
growth  of  cells  is  established.    It  is  also  more  frequent  in  tobaccos  ! 
chewers.     A  singular  form  of  cancer  resulting  from  irriUtion  ^  | 
found  in  the  case  of  English  chimney-sweepers,   among  wht)Ki 
nearly  50  cases  of  cancer  of  the  scrotum  have  beeji  reported.   Tbc  | 
condition  is  not  fomid  elsewhere.    The  chronic  irritation  by  :?o(>t  •-> 
assigned  a^  a  cause.    Other  cases  of  irritation  cancer  are  re<x>nle<l 
due  to  the  action  of  tar  and  paraffin.    Probably  an  important  f^"  I 
planation  of  the  frequency  of  cancer  at  the  pylorus,  the  ileocecal  ] 
region,  aiul  the  rectum  and  anus  is  that  these  are  the  point*  of  1 
greatest  irritation  in  the  alimentary  tract. 

One  of  the  most  distressing  and  apparently  certain  irritati^'^j 
causes  of  cancer  is  the  prolonge<:l  action  of  x-ra\'S,  It  occurs  chiefly  | 
among  physicians  who  allow  themselves  to  come  within  the  MA 
The  skm  l>econKw  irritatcHl,  rough  and  fissureil,  aUil  the  naiJ* 
unhealthy;  keratosis  develops  and  at  varial>le  periods  thereafter 
one  or  several  cimcers  develop.  The  cancer  oft^n  appears  long 
after  cessation  of  causative  exposures. 

Scars  sometimes  serv^e  as  a  starting-point  of  cancer.    Th<^ 


may  be  situated  either  on  cutaneous  or  mucous  surfaces.  Mar- 
jolin's  ulcer  is  an  ulcer  found  in  a  pre-f^xisting  scar  and  is  in  the 
majority  of  cases  epitheliomatous.  The  source  of  the  cicatrix 
is  immaterial;  it  may  be  traumatic  or  result  from  decubitus, 
ulcers,  Imrus,  or  other  causes.  The  frequency  of  eimcer,  either  in 
the  cicatrix  of  healed  nicer  of  the  stomach  or  even  before  healing 
occurs,  stands  out  prominently  in  the  history^  of  gastric  cancer,  while 
the  inflnence  of  cervical  scars  resulting  from  laceration  during 
lalior  has  become  provorl>iaL  The  iiifluenci^  of  cicatrices  in  the 
production  of  cancer  is  not  definitely  tletennineti,  but  the  scar 


Fig*  179.— Epirhcliuma  of  srrotwni,  showing  extensive  lytuph-nodp  involve- 
ment.    This  patient  has  workinj  twenty-two  years  in  n  gas  factory. 

either  produces  more  or  less  irritation  or,  owing  to  its  poor  nutri- 
tion, is  more  susceptible  to  irritants  which  are  not  sufficient  to 
incite  nonnal  cells  to  malignant  activity.  Neve  fountl  that  out  of 
1720  malignant  tumors  observcil  by  him  in  India,  848  were  cancers 
of  the  upper  thigh  and  abdomen  produced  from  scars  caused  by 
bumB,  it  being  their  custom  to  carry  baskets  of  fire  under  their 
clothing. 

The  same  factor  of  irritation  favoring  the  development  of 
cancer  is  manifested  in  pathologic  processes  of  various  kind. 
Cancer  of  the  gall-bladder  is  associated  with  gall-stones  in  at  least 
four-fifths  of  the  cases,  and  probably  even  in  a  much  higher 
percentage.    The  same  rule  obtains  relative  to  sex  in  both  gall- 
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beginnmg  cancers,  the  majority  of  those  studied  being  natiirallY 
skin-cancers,  o^\ing  to  the  impossibility  of  obtiidning  beginmog 
cancers  of  the  ileeper  structuri^s. 

What  is  kno^Ti  definitely  and  positively  accepted  concemic 
the  etiology'  of  cancer?    First,  that  chronic  irritation  is  unmistjj 
aljly  and  often  a  predisposing  cause;  second,  that  it  is  prone 
arise  in  coimection  with  certain  pathologic  conditions,  which 
their  turn  may  hv  caused  by,  or  be  ttie  source  of,  or  render  the  pa 
more  susce|)tihle  to,  irritation. 

While  trauma  i>lays  an  important  part  in  the  history  of  sarconil 
irritation,  prolonged,  repeated,  or  continuous,  sustains  unquestia 
ably  an  efiually  definite  relation  to  cancer,  which  proves  beyond  ( 
doubt  that  even  if  emlin>'onic  vestiges  or  nonnal  adult  celk 
capable  of  producing  cancer,   they  may  never  hann   their  iio 
unless  irritated  into  activity.     There  are  numerous  illustration 
of  the  sequence  of  cancer  upon  an  irritant,  more  numerous,  nat^i 
rally,  among  those  found  on  the  surface  and  at  the  apertures  of  ( 
body. 

The  friHijueney  of  cancer  of  the  lower  lip  in  men  and  it^^  paucity 
in  womc^n  is  attributed  to  the  fact  that  men  smoke  or  use  tobaccflj 
otherwise;  and  the  continued  irritation  of  toJyacco,  of  the  pip 
stem,  and  the  heat  are  resjxjnsible  for  the  difference,  Tlie  luwcrl 
lip  is  almost  invariably  affected,  because  it  is  pressed  against  tJn?' 
pipe-stem  in  supjxirting  or  shifting  the  pifx*. 

Cancer  of  the  tongue  is  often  consequent  U]x>n  irritation  eausfd 
by  improperly  kept  teeth,  the  jagged  or  sharp  edges  causing  ft 
constant  irritation  of  the  mucous  nieml>raiae  until  a  pen^rt^l 
growth  of  cells  is  established.    It  is  also  more  frequent  in  tobiiiw  ^ 
chewers.     A  singular  fonn  of  cancer  resulting  from  irritation  i^ 
found  in  the  case  of  English  clumney-s-^^eeiiers,  among  whom 
nearly  50  cases  of  cancer  of  the  scrotum  have  l>c^n  report*^!*  The  | 
condition  is  not  fount!  elsewhere.    The  chronic  irritation  by  f^^t  ^ 
assignetl  iis  a  cause.    Other  rases  of  irritation  cancer  are  reconld 
due  to  the  action  of  tar  and  paraffin.    Probably  an  importaiH  «*x- 1 
planation  of  the  frec^uency  of  cancer  at  the  pylorus,  the  ileocecal 
region,  and  the  rectum  and  anus  is  that  these  are  the  jwiuts  of 
greatest  irritation  in  the  alimentarj'  tract. 

One  of  the  most  distressing  and  apparently  certain  irritative ' 
causes  of  cancer  is  the  prolonged  action  of  a?-rays.    It  occurs  chi<?fly 
among  physicians  who  allow  themselves  to  come  within  the  fifld* 
The  skin  becomes  irritated,  rough  and  fissure*!,   anti  the  nails  I 
unhealthy;  keratosis  develops  and  at  variable  periods  tbereaft^ 
one  or  several  ciincers  develop.     The  cancer  often  appears  loogj 
after  cessation  of  causative  exposures. 

Scars  sometimes  ser\^e  as  a  starting-point  of  cancer.    These  ^ 


ihe  situated  either  on  cutaneous  or  mucous  surfaces.  Mar- 
Jolin's  ulcer  is  an  ulcer  fountl  in  a  pre-exiii;ting  scar  antl  is  in  the 
majority  of  cases  epithelioniatous.  The  source  of  the  cicatrix 
is  inmiaterial ;  it  may  be  traumatic  or  result  from  decubitus, 
ulcers,  bums,  or  other  causes.  The  frecjuency  of  cancer,  either  in 
the  cicatrix  of  healed  ulcer  of  the  stomach  or  even  before  healing 
occurs,  stands  out  prominently  in  the  history-  of  gastric  cancer^  wliile 
the  influence  of  cervical  scars  resulting  from  laceration  durmg 
lalior  hixs  become  proverbtaL  The  influence  of  cicatrices  in  the 
product  ion  of  cancer  is  not  definitely  detennined,  but  the  scar 


Fig.  179.— Epifhclifitria  of  .scrotum,  showiriK  extensive  lymph-tiodc  involv(^ 
ment.    This  patient  has  workt.^  Iwenty-iwo  years  in  i\  gas  factory. 

either  produces  more  or  less  irritation  or,  owing  to  its  poor  nutri- 
tion, is  more  susceptible  to  irritants  which  are  not  sufficient  to 
incite  normal  cells  to  malignant  activit>\  Neve  found  that  out  of 
1720  malignant  tumors  oljserved  by  him  in  India,  848  were  cancers 
of  the  upper  thigli  antl  abdomen  produced  from  scars  cause<l  by 
bums,  it  being  their  custom  to  carrj''  bo^skets  of  fire  under  their 
clothing. 

The  same  factor  of  irritation  favoring  the  development  of 
cancer  is  manifested  in  pathologic  processes  of  various  kind. 
Cancer  of  the  gall-bladder  is  avssociated  ^^ith  gall-stones  in  at  least 
four-fifths  of  the  cases,  and  prolvably  even  in  a  much  higher 
percentage.     The  same  rule  obtains  relative  to  sex  in  both  gall- 
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beginning  cancers,  the  majority  of  those  studied  being  naturally 
skin-cancers,  ownng  to  the  impossibility  of  obtaining  beginning 
cancers  of  the  tleeper  structures. 

What  is  knowTi  definitely  and  positively  accepted  concemin 
the  etiologTr^  of  cancer?    Firj^t,  that  chronic  irritation  is  unmistJi 
ably  and  often  a  predisj>osing  cause;  second,  that  it  is  prone 
arise  in  connection  with  certain  pathologic  conditions,  which 
their  turn  may  lie  causc^d  by,  or  be  the  source  of,  or  render  the  part 
more  siisceptil>k^  to,  irritation. 

While  trauma  plays  an  important  part,  in  the  history  of  sarcon 
irritation,  prolonged,  repeated,  or  continuous,  sustains  imqu^tio 
ably  an  equally  fJefinite  relation  to  ctuicer,  which  proves  beyond  j 
doul»t  that  even  if  em])ryonic  vestiges  or  normal  adult  cells 
cafjable  of  prodiiciug  cimcer,  they  may  never  harm  their  ha 
mdess  irritated  into  activity.     There  are  numerous  illuistration 
of  the  sequence  of  cancer  upon  an  irritant,  more  numerous,  nata 
rally,  among  those  found  on  the  surface  and  at  the  apertures  of  I 
body. 

The  frequency  of  cancer  of  tlie  lower  lip  in  men  and  its  paurrtj 
in  women  is  attributed  to  the  fact  that  men  smoke  or  use  toba^coj 
otherwise;  and  the  continued  irritation  of  tobacco,  of  the  pip 
stem,  and  the  heat  nre  responsible  f(jr  the  difference.    Tlie  lowi^fl 
lip  is  almost  invarialdy  atTecttHl,  btH^'ause  it  is  pressed  against  the^ 
l^ipe-stem  in  supporting  or  shifting  the  pipe. 

Cancer  of  the  tongue  is  often  consequent  upon  irritation  cm^ 
by  improperly  kept  teeth,  the  jagged  or  sharp  etlges  causing  ^  | 
constant  irritation  of  the  nmcous  mend>rane  until  a  pen'i'rt*^' 
growth  of  cells  is  established.    It  is  also  more  frequent  in  tobiuw  ' 
chewers.     A  singular  form  of  cancer  resulting  from  irritatiijn  '^ 
found  in  the  case  of  English  chimney-sweepers,  among  v<hom 
nearly  50  cases  of  cancer  of  the  scrotum  have  been  report*^ L  Tb«f  i 
condition  is  not  fomMl  elsewhere.    The  chronic  irritation  by  stnit  i? 
assigned  as  a  cause.    Other  cases  of  irritation  cancer  are  re<x>nl<*<' 
due  to  the  action  of  tar  and  paraffin.    Probably  an  important  cx- 1 
phtnation  of  the  frequency  of  cancer  at  the  pylorus,  the  ileocecal 
region,  and  the  rectum  imd  anus  is  that  the^se  are  the  points  of  I 
greatest  irritation  in  the  alimentary  tract. 

One  of  the  most  distressing  anti  apparently  certain  irritAtivi* 
causes  of  cancer  is  the  probngeti  action  of  x-rays.  It  occurs  chiefly  | 
among  physicians  who  allow  themselves  to  come  within  the  6dA* 
The  skin  becomes  irritatec^l,  rough  and  fissured,  and  the  f^ 
unhealthy;  keratosis  develops  and  at  variable  periods  thereiift^-f 
one  or  several  cancers  develop.  The  cancer  often  appears  long 
after  cessation  of  causative  exposures. 

Scars  sometimes  serve  as  a  starting-point  of  cancer.    The^l 


may  be  situated  either  on  cutaneous  or  mucous  surfaces.  Mar- 
jolin's  ulcer  is  an  ulcer  found  m  a  pre-existing  sear  and  is  in  the 
majority  of  cases  epithelionuitous.  The  source  of  the  cicatrix 
is  immaterial;  it  may  l>e  traumatic  or  result  from  decubitus, 
ulcers,  bumsj  or  other  causes.  The  fre<iuency  of  cancer,  either  in 
the  cicatrix  of  healed  ulcer  of  the  stomach  or  even  before  healing 
occurs,  stands  out  prominently  in  the  histor>'  of  gastric  cancer,  while 
the  influence  of  cervical  scars  resulting  from  laceration  tluring 
labor  has  become  proverliial.  The  influence  of  cicatrices  in  the 
production  of  ci^incer  is  not  definitely  determineil,  Ijut  the  scar 


Fig. 


179.— Ejiilhcliuma  of  scrotum,  showing  extensivt*  lymph-nodi^  irivolvo 
ment.    Thia  patient  has  worked  twenty-two  yeans  in  a  gas  factory. 


either  produces  more  or  less  irritation  or,  oT^ving  to  its  poor  nutri- 
tion, is  more  susceptible  to  irritants  which  are  not  sufficient  to 
incite  normal  cells  to  malignant  activitj'.  Neve  fomitl  that  out  of 
1720  mahgnant  tumors  observed  by  him  in  India,  848  were  cancers 
of  the  upper  lliigh  and  al)domen  proilucetl  from  scars  cause<i  by 
bums,  it  being  their  custom  to  ctivry  baskets  of  fire  under  their 
clothing. 

The  same  factor  of  irritation  favoring  the  development  of 
cancer  is  manifested  in  pathologic  procejases  of  various  kind* 
Cancer  of  the  gall-bladder  is  associated  with  gall-stones  in  at  least 
four-fifths  of  the  ciises,  and  probabl}^  even  in  a  much  higher 
percentage.    The  same  rule  obtains  relative  to  sex  in  both  gall- 
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b^inning  cancers,  the  majority  of  those  studied  being  naturally 
skin-cancers,  owing  to  the  impossibility  of  obtaining  b^inning 
cancers  of  the  deeper  structures. 

What  is  known  definitely  and  positively  accepted  concerning 
the  etiologj'  of  cancer?  First,  that  chronic  irritation  is  unmistak- 
ably and  often  a  predisposing  cause;  second,  that  it  is  prone  to 
arise  in  connection  with  certain  pathoic^c  conditions,  which  in 
their  turn  may  be  caused  by,  or  be  the  source  of,  or  render  the  part 
more  susceptible  to,  irritation. 

While  trauma  plays  an  important  part  in  the  history  of  sarcoma, 
irritation,  prolonged,  repeated,  or  continuous,  sustains  unquestion- 
ably an  equally  definite  relation  to  cancer,  which  proves  beyond  a 
doubt  that  even  if  embrjonic  vestiges  or  normal  adult  cells  are 
capable  of  producing  cancer,  they  may  never  harm  their  host 
unless  irritated  into  activity.  There  are  numerous  illustrations 
of  the  sequence  of  cancer  upon  an  irritant,  more  nmnerous,  natu- 
rally, among  those  found  on  the  surface  and  at  the  apertures  of  the 
body. 

The  frequency  of  cancer  of  the  lower  lip  in  men  and  its  paucity 
in  women  is  attributed  to  the  fact  that  men  smoke  or  use  tobacco 
otherwise;  and  the  continued  irritation  of  tobacco,  of  the  pipe- 
stem,  and  the  heat  are  responsible  for  the  difference.  The  lower 
lip  is  almost  invariably  affected,  because  it  is  pressed  against  the 
pipe-stem  in  supporting  or  shifting  the  pipe. 

Cancer  of  the  tongue  is  often  consequent  upon  irritation  causetl 
by  improperly  kept  teeth,  the  jagged  or  sharp  edges  causing  a 
constant  irritation  of  the  mucous  membrane  until  a  perverted 
growth  of  cells  is  established.  It  is  also  more  frequent  in  tobacco 
chewers.  A  singular  form  of  cancer  resulting  from  irritation  is 
found  in  the  case  of  English  chimney-sweepers,  among  whom 
nearly  50  cases  of  cancer  of  the  scrotum  have  been  reported.  The 
condition  is  not  found  elsewhere.  The  chronic  irritation  by  soot  is 
assigned  as  a  cause.  Other  cases  of  irritation  cancer  are  recorded 
due  to  the  action  of  tar  and  paraffin.  Probably  an  important  ex- 
planation of  the  frequency  of  cancer  at  the  pylorus,  the  ileocecal 
region,  and  the  rectum  and  anus  is  that  these  are  the  points  of 
greatest  irritation  in  the  alimentary  tract. 

One  of  the  most  distressing  and  apparently  certain  irritative 
causes  of  cancer  is  the  prolonged  action  of  x-rays.  It  occurs  chiefly 
among  physicians  who  allow  themselves  to  come  within  the  field. 
The  skin  becomes  irritated,  rough  and  fissured,  and  the  nails 
unhealthy;  keratosis  develops  and  at  variable  periods  thereafter 
one  or  several  cancers  develop.  The  cancer  often  appears  long 
after  cessation  of  causative  exposures. 

Scars  sometimes  serve  as  a  starting-point  of  cancer.     These 


may  be  situateil  either  on  cutaneous  or  mucous  surfaces.  Mar- 
jolin's  ulcer  is  an  ulcer  fountl  in  a  pre-existing  scar  and  is  in  the 
majority  of  cases  epitheliomatous.  The  source  of  the  cicatrix 
is  immaterial;  it  may  be  traumatic  or  result  from  decubitus, 
ulcers,  bums,  or  other  causes.  The  fretiueucy  of  cancer,  either  in 
the  cicatrix  of  healed  nicer  of  the  stomach  or  even  before  healing 
occurs,  stands  out  prominently  in  the  history  of  p^a.stric  cancer,  while 
the  influence  of  cervical  scars  resulting:  from  liiceration  during 
labor  \ms  become  proverbial.  The  influence  of  cicatrices  in  the 
production  of  cancer  is  not  definitely  determined,  but  the  scar 


Fig.  179.-"Eiuth«  lionia  of  aerutuii^  showing  extemive  lymph-node  involvt*- 
ment«    Thm  putit-nt  has  wtirkfd  twenty-two  years  in  a  gas  facto^>^ 


either  produces  more  or  less  irritation  or,  owing  to  its  poor  nutri- 
tion, is  more  susceptible  to  irritants  which  are  not  sufficient  to 
incite  normal  cells  to  nndimiant  activity.  Neve  found  that  out  of 
1720  rnahgnant  tumors  ol)served  by  him  in  India,  848  were  cancers 
of  the  upper  tliip;li  and  abdomen  proiluceil  from  scars  causetl  by 
buriLs,  it  being  their  custom  to  carr>^  baskets  of  fire  under  their 
clothing. 

The  same  fact-or  of  irritation  favoring  the  development  of 
cancer  is  manifested  in  pathologic  processes  of  various  kind. 
Cancer  of  the  gall-bladder  is  associated  with  gall-stones  in  at  least 
four-fifths  of  the  cases,  and  probably  even  in  a  much  higher 
percentage.    The  same  rule  obtains  relative  to  sex  in  both  gall- 
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stODfs  and  canrcr  of  the  gaS-bladder.  both  bemg  much  more 
cfjmmfm  in  woomii.  Funcnr  fonnd  309  raises  of  gidI-«tones  re- 
ported in  268  cases  of  cancer  and  no  mentkm  of  their  presence  or 
ab«€fnce  in  the  remaining  59  cases.  Siegert  found  94  cases  of 
gall-^vmes  in  99  cases  of  gall-bladder  cancer.  The  fact  cannot, 
therefore,  be  denied  that  there  is  a  very  definite  and  afanost  uni- 
form correlation  of  the  two.  and  this  can  be  explained  only  on 
the  ground  that  gall-stones  may  by  their  ccmtinued  presence  eor 
courage  the  development  of  cancer. 

A  similar  condition  is  found  in  the  origin  of  cancer  of  the 
stomach  in  connection  with  or  subsequent  to  ulcer.  Ulcer  is  ac- 
cepted at  present  as  the  most  important  predisposing  cause  of 
cancer  of  the  stomach.  Graham  estimates  that  61  per  cent,  of  the 
large  number  of  cases  of  gastric  cancer  he  has  studied  were  pre- 
ce^ied  by  ulcer.  Here  the  condition  is  the  reverse  of  that  observed 
alK>ve  in  connection  with  gall-bladder  cancer,  namely,  that  gastric 
cancer  and  gastric  ulcer  are  both  more  conunon  in  the  male 
sex. 

Similarly,  certain  inflammatory-  or  allied  processes  may  serve 
as  the  starting-point  of  cancer;  examples  are  abundant.  Chronic 
gastritis  Ls  given  by  Kaufmann  as  a  cause  of  gastric  cancer. 
Likewise  the  following  cases  given  by  Ribbert  illustrate  the  point: 
cancer  developing  in  connection  with  ectopia  vesicae,  cancer  of  the 
vagina  irritated  by  wearing  a  pessar>%  cancer  of  the  breast  in  which 
a  Hcwing  needle  was  found,  cancer  following  the  application  of 
vc»HicantH  to  a  wound,  cancer  of  the  skin  following  the  frequent 
ai)plication  of  CO2  ice  to  lupus  erj-thematodes,  carcinoma  of  the 
nuv(^I  duo  to  uncleanliness,  carcinoma  of  the  penis  when  the 
j)r('i)iic(;  is  long  in  contrast  with  its  absence  in  the  circumcised;  the 
gr(;at(T  freciuoncy  of  carcinoma  of  the  esophagus  from  the  use  of 
tobacco  and  alcohol,  and  of  the  mouth  from  chewing  tobacco  or 
betel  nuts  (as  the  Hindoos  do). 

Ill  leukoplakia  buccalis,  a  condition  found  in  smokers,  chewers, 
iiiul  brjindy  drinkers,  cancer  develops  much  more  frequently  if  the 
put  lent  is  syphilitic.  So  true  is  this  that  some  authors  claim  that 
it  occurs  only  in  syphilitics,  unquestionably  an  untenable  position. 
It-  is  atlrihutiihlo  to  syphilis  in  about  three-fourths  of  the  cases, 
and  to  tlu»  other  causes,  especially  tobacco,  in  one-fourth.  A 
similjir  condition  is  occasionally  observed  on  the  penis  and  on  the 
vulvji  (kraurosis).  The  importance  of  this  lesion  lies  in  the  fact 
t  hat  it  plays  a  heav>'  r61e  in  the  production  of  cancer  of  the  tongue 
and  mucous  nienibrane  of  the  mouth.  Of  100  cases  of  cancer  of  the 
l()iigu(»  observed  by  Bottini,  all  were  tobacco  chewers. 

The  appc^arance  of  cancer  as  a  sequel  to  pathologic  conditions 
occurs  in  seborrhea,  tn^zema,  lupus,  xeroderma,  bilharziasis,  and 
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keratosis,  especially  in  the  latter  condition,  which  seems  to  be  a 
fairly  common  beginning  of  skin-eancer.  It  is  necessao'  to  men- 
tion in  this  connection  that  the  skin  lesions  following  the  pro- 
longeil  use  of  arsenic  may  terminate  in  cancel*. 

The  origin  of  t-ancer  from  moles,  papilloniata,  adenomata, 
dermoid  cysts,  and  unoblitcratcd  vestigial  fetal  structures  is  prob- 
ably subject  to  the  influence  of  irritation  just  the  same  as  in  the 
normal  and  pathologic  structures  already  discussed,  with  the 
aiiditional  tendency  of  the  more  lowly  organized  cells  constituting 
them  to  a'^.^ume  an  unnatural  growth.  That  is,  the  ceils  of  these 
structures  are  more  embr^onic^  hence  more  susceptible,  than 
nomuil  cells. 

Structure*— In  order  to  present  the  structure  of  cancer  in  a 
clear  maimer  it  is  necessary  to  preface  the  discussion  of  this  sul>- 
ject  with  a  few  fundamental  observations r  First,  a  strict  inter- 
pretation of  the  word  niean^s  that  cancer  is  a  niahgnant  tumor 
made  up  of  masses  of  epil  dastic  or  hj^poblastic  cells  and  of  notlnng 
e^lse.    \Miatever  else  may  be  present  in  a  gross  specimen  of  cancer 
is  only  accitiental  or  incidental,  but  it  is  not  cancer,  whether  it  is 
oonnective  tissue  or  lilooil-vessels  of  new  formation  or  nonual. 
These  incidental  findings  may  be  the  direc^t  outcome  of  the  presence 
of  cancer  in  the  tissues,  an<l  are  often  of  great  value  in  convening 
infonnation   to   the   pathologist,   microscopist,   or  diagnostician; 
Ijut  it  must  I  )e  emphasized  that  they  are  no  part  of  the  ctmcer,  but 
^re  seeondarTf'  results.     The  second  item  is,  that  cancer  grows 
<:lirectly  and  continuously  from  the  cimeer  cell  or  cells  which  orig- 
inated it  and  only  by  the  multiplication  of  these  cells.    There  is 
Xio  accession  to  it's  suljstance,  no  acceleration  of  its  growth  by  the 
c*hange  of  adjacent  cells  into  cancer  cells.    It  grows  as  a  parasite 
in  the  tissues  and,  indeed,  is  a  parasite  imj  far  as  its  liehavior  and 
its  local  and  general  attitude  towi\rd  the  tissues  and  the  well-being 
^f  the  body  is  concerned.    There  may  be  more  than  one  primary^ 
cancer,  coincident  or  successive,  but  they  sustain  no  causative 
Telation  to  each  other,  and  all  the  cancer  cells  which  ultimately 
Appe^ar  in  even  the  worst  cases  are  the  direct  progeny  of  the  original 
group,  not  cells  tlnit  have  become  cancerous  under  the  iiifiuence  of 
already  present  cancer  (*ells.    Third,  the  first  step  in  the  growth  of 
cancer  recognizable  by  the  microscojie  is  the  doiviiward  gro\ii:h  of 
cells  into  and  througii  the  iiomud  hmiting  eomiective-tissue  mem- 
brane.   This,  Ril>bert  and  others  claim,  is  always  antedated  by  an 
inflanrmiator^^  process,  which  on  the  one  hand  has  stinmlated  the 
activity  of  the  essential  cells,  and  on  the  otlier  impaired  the  limit- 
ing properties  of  the  basement  membrane  so  that  the  cells  may 
transgress  their  limits  and  bci^ome  'Mnsane  cells/*    The  processes 
which  led  up  to  this  point  may  have  been  long  and  tedious^  but  the 

37 


^ 


578 


PRINCIPLES   OF   SURGERY 


condition  was  not  cancerous  until  the  cells  gained  their  way  through 
the  siil)jiieoBt  connective  tissue.  <_)nce  this  barrier  has  been  passed, 
the  clevelopment  of  a  clefinite  cancer  occurs. 

With  the  alx)ve  facts  before  us,  we  may  proceed  to  study  the 
structure  of  cancer.    So  far  as  its  gross  appearance  is  oonoemed 


*\ 


^ 


Fig.  180. — Beginning  cancer  of  the  lip^  ahowinK  inarko<l  celluhir  infiltratioD 

(Hibbcrt)* 


cancer  is  the  most  variable  of  tumors,  and  presents  for  the  iniii- 
viilual  tumor  no  characteristic  .size  or  shape.  It  may  appear  dis- 
tinctly and  UBciuestionabiy  as  a  tumor,  or  it  may  appear  so  imhke 
a  tumor  as  to  offer  little  suggestion  of  its  true  nature.  Ribb<Tt 
says  on  this  point  ("Karzinom  des  Mcnschen'*):  'it  fomii?  large, 


Fig.  181.^ — Bej^iiiniii;:  ^  it^i  i  uf  ibe  lip»  showing  the  r^/itinjiuil  cells  Kinis 
unrifT  a  horny  tiuias,  tind  growing  into  the  coruitHJtivt'  tia&ue,  which  sKows 
cellular  iniill ration  (Kibbert). 


often  very  extensive  tumors,  or,  on  the  other  hand,  not  seldom 
only  small  ones  after  long  years  of  duration;  it  apjx^ars  in  the  form 
of  a  round  or  irregular  mass,  often  with  prolonged  I  extensions;  it 
spreads  in  nodular  form  over  the  skin  or  mucous  membrane,  on 
which  it  grows  with  especial  readiness;  or  it  disintegrates  prefer- 
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ably  from  its  free  surface  to  a  g:reater  or  shallower  depth,  so  that 
rlefccts  exist  which  resemble  ulcers;  it  has  sometimes  a  soft»  some- 

\  times  a  firm,  or,  again,  a  very  hard  consistenoe,  a  grajHsh-whitc. 
marrow-like,  or  in  the  hard  parts  a  fil^rous  cut  surfaee,  or  it  shows 

I      a  translucent  glossy  cjuaUty,     The  tendency  ^  when  c  ire  must  ances 
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Fig.  182. — Beginning  cancer  of  the  Up.     Iritrnst^  rt-Uular  mfiltration  (Ribbert). 

are  favorable,  is  for  cancer  to  grow  in  a  roundish  fonn,  but  circum- 
stances interrupt  this  tendency  here  more  than  in  any  other 
tumor." 

Cancer  is  a  non-encapsulated  tumor.    It  may  be  safely  stated 
that  it  never  is  encapsulated  and  rarely  would  ever  show  a  sugges- 


Fig.  183, — 8aine  as  Fig.  182.     The  epitheliHl  cells  lie  in  iTTeg:ular  groups  and 
singly  in  the  hiEltraltHl  tissue  (Rihberl)» 

tion  of  a  pseudoeapsule.  The  only  exception  to  this  is  to  be  found 
in  those  cases  where  cancer  originates  within  an  alread>'  encap- 
sulat-ed  tumor  and  has  not  yet  had  time  to  grow  through  it. 
The  cut  surface  of  cancer  shows  on  scraping,  curetting,  or  squeez- 


Fig.  185*— <jrowth  of  ctuifLT  nuuHs«>s  of  loose-lv-ing  cells  into  the  infiltrated  etJti- 
nectivf  iWue  (Ribbert  i. 


of  the  tumor  or  of  the  tissues  adjaeent  to  it  by  compression  >iel 
wonn-like  strings  of  cancer  tissue  if  the  region  is  abundantly  sup- 
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plied  with  l>TJiphaticSy  as,  for  axample,  the  urinarj'  bliulder.  The 
blood-vessels  of  nmeer  are  abundant  naturally  in  the  rapidly  grow- 
ing tumors,  and  in  the  chronic  seirrhous  t>iies  are  ver>'  meager. 
They  are  more  perfectly  developed  than  those  of  sarcoma.  They 
have  no  definite  arrangement  and  are  thereby  unfit  to  take  care 
of  the  circulation  of  the  tnmor  in  a  normal  way,  a  fact  that  will 
need  to  be  borne  in  mind  in  the  discussion  of  degeneration  of  the 
central  older  parts  of  the  tumor,  while  the  newer  peripheral 
portions  are  growng  actively. 

It  has  been  stated  alreatly  that  cancer  is  a  non-encapsulated 
tumor.     More  thim  this,  it  shows,  when  fully  developed,  more 


Fig.  186. — Papillary  carri noma  of  urethra,     (Mierophouigraph;  X  about  50.) 


constant  clinical  evidence  of  want  of  capsulation  tlian  any  other 
tmnor,  owing  to  the  fact  not  only  of  its  immobility^  but  of  the 
indefiniteness  of  its  outlines:  one  cannot  say  jitst  where  normal 
tissue  ends  and  where  tumor  begins.  The  same  idea  is  conveyed 
by  examination  of  gross  sections  of  tlie  tumor  together  with  the 
surrouading  nonnal  tissue:  for  while  the  substance  of  tlie  tumor 
may  abut  against  normal  tissue,  the  rule  is  that  there  is  gross  e\i- 
dence  of  its  extension  by  finger-like  processes  into  the  surrounding 
structures,  and  these  prtx'esses  gradually  become  smaller  and  finally 
imperceptiiile. 

The  minute  stnicture  of  cancer  is  very  varied  and  very  inter- 


FiK,  188. — Caroinoma,  showLng  inrge  cells.     (Mit-rophotograph;  X  aboilt^ 

esting,    Tho  only  g:eneral  statement  of  the  facts  is  covered  by  | 
ing  that  the  epithelial  cells  of  cancer  grow  without  rule  or  re 
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with  diflferent  arranj^ement  of  the  cells  in  aceordance  with  the 
source  or  type  of  cell  from  whieh  the  tumor  originated  and  the 
accidents  of  growth.  Hence  one  eimcer  is  made  up  of  cells  largely » 
with  relatively  little  connective  tissue,  another  of  connective 
tii>sue  and  a  great  paucity  of  cells,  with  all  grades  between  these 
two  extremes.  The  arrangement  of  the  cells  may  be  difTnse  and  in 
accordance  with  no  plan,  similarly  to  the  arrangement  usually  seen 
in  sarcoma,  or  into  alvcH)li  so  far  as  the  microscopic  appearance 
shows;  serial  sections,  however,  show  that  these  alveoli  are  trans- 


Fig.  189.^ — Beginning  epithehoma  of  tongue.     (Microphotoicraph ;  X  12 J 


verse  sections  of  cancer  processes  which  communicate  with  each 
other,  and  altogether  go  to  make  a  cancer  mass  through  which  the 
connective  tissue  runs.  So  that  if  the  connective  tissue  coukl  be 
removed  it  woukl  leave  a  spongt^like  mass  of  cancer  cells.  Others 
tire  arrangetl  in  solid  miisses  of  cells  which  surround  lumina  reprt*- 
senting  the  tubular  glands,  for  example,  those  of  the  skin,  to  which 
the  anlagen  histologically  belong.  These  lumina  may  appear  with 
fairl>^  uniform  distribution  or  only  occasionally,  the  growth  of 
cells  filling  in  the  majority  of  the  lumina.  Again,  in  the  duct  or 
cylinder-cell  type  the  same  kind  of  arrangement  may  be  observTd, 


Fig.  19L— Tubular  epitheUoma  of  neck.     (Microphotograph;  X  about  \C^'^ 
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where  the  t^'pic  arrangement  is  the  growth  of  channels  lined  with 
cancer  cells,  which  are  usually  sev€*ral  layers  deep,  but  may  con- 
sist of  a  single  layer.  Of  course,  here  too  the  g:rowth  of  eells  may  be 
such  as  to  obliterate  the  lumen.  In  the  glantiular  types  of  cancer 
the  glandular  structure  is  more  or  less  imitated,  but  marked 
variations  appear  even  in  the  same  tumor.  In  the  instanee  of  cim- 
cer  of  the  l>reiist,  for  example,  the  glandular  arrangement  may  he 
abnost  perfectly  followerb  showing  distinct  lumina;  in  another  the 
alveoli  are  filk^l  with  cells,  although  its  arrangement  would  indi- 
cate it^  alveolar  character,  and  yvt  again  the  lumen  is  present 
and  partially  or  completely  traversed  by  epithelial  cell  processes 


Fig.  192.— Mucous  carcinoriiii,     (Microphotograph;  X  about  100.) 

growing  across  it  from  the  alvtislar  w^all.  It  must  not  be  gathered 
from  the  above  that  cancer  of  a  given  structure,  even  though 
priniar>',  must  conform  to  the  arrtLngement  found  there,  but  to  that 
of  t"he  structure  to  which  the  cancer  cells  normally  belong;  for 
instance}  a  carcinoma  of  the  ovarj'  may  develop  a  structure  and  be 
of  a  cell  type  entirely  unlike  anything  found  in  the  normal  ovary. 
They  are  supposed  to  originate  from  embr^^omata  contained  in 
this  organ. 

In  scpjamous-celletl  cancer,  or  epithelioma,  comification  may 
o<*cur  and  form  concentric  rings  of  horny  substance.  The  so- 
called  cancer  perles  are  formed  in  this  way.    The  comifying  epi- 


Fig.  194, — Adenoearcmoma  of  rectum.     (Microphotngraph;  X  about  100.) 


thelium  may  Ije  tlirectly  continuous  with  the  surface  epithelium^ 
or  the  process  may  take  place  in  the  deeper  portions  of  the  caawf 
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and  show  no  connection  with  the  integument.  The  central,  older 
j>ortionjs  of  tlie  inas^es  and  processi?^  of  epithehoniata  undergo 
this  change  just  the  same  ai>  the  older  normal  epithelial  cells 
show  it.  This  change  is  due  to  the  nature  of  the  ceils  coiLstituting 
epithehomata;  consequently  they  do  not  appear  in  other  forms  of 
cancer. 

Colloid  cancer ^  otherwise  sometimes  mentioned  as  mucous 
cancer,  is  one  in  which  th*-  cancer  cells  produce  a  secretion  of 
mucus  or  a  closely  allied  suljstiuu-e  which  api)cars  in  great  or 
small    quantity,   and    which  when    abundant    necessarily    alters 
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I'ig.  195. — Tuhulur  epithtlioma  of  tir-ck.     Msiligiiant,  showing  area  of  iiifiam- 
motion.     (Microphotograph;  X  about  KX).) 

the  appearance  of  the  cut  surface  and  the  clinical  signs.  It  is 
found  l>y  far  most  frequently  in  the  c>'liiidcr-cell  cancers,  although 
it  is  occasionally  ohserve^l  m  other  forms.  They  occur  with 
greatest  frequency  in  those  structurci^  whose  cells  normally  secrete 
mucus,  especially  in  the  alimentary  tract. 

ScirrhotiJi  cancer  is  seen  es]>ecially  in  the  l>reast,  sometimes  in 
the  stomach  or  intestines,  iind  is  characterized  by  a  prevalence  of 
connective  tissue,  sometimes  almost  to  the  total  exclusion  of 
cancer  cells.  Instead  of  the  tumor  adding  to  the  size  of  the  affecte<l 
organ,  it  may,  by  the  contraction  of  its  new"  foniied  connective 
tissue,  materially  reduce  the  size  of  and  disfigure  the  organ.    The 
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growth  of  scirrhus  occurs  precisely  as  in  the  non-scirrhous  types 

of  eaiieer,  namely,  by  multiplication  of  cancer  cells,  but  the  eon- 
trac'tion  of  the  abmidantly  formhig  connective  tissue  destroys 
them^  and  they  so  completely  disappear  that  they  may  not  be 
found  except  in  comparatively  \\idely  separated  areas.  The 
fonnatlon  of  connective  tissue  may  be  so  abundant  as  to  form  a 
deiiBe,  hartl  mass^  bearinj^  no  propotionate  relation  to  the  time  it 
has  existed.  Naturally  the  older,  central  i>ortions  of  the  tumor  are 
harder  than  the  recent  cellular  peripheral  part.  An  important 
characteristic  is  the  presence  of  elastic  comieetive  tissue  in  scir- 
rhus of  the  breast.     It  is  important  to  know  in  this  comiection 
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¥ig,  196.— Epithelioma  of  scalp,    (Microphotogmph;  X  about  100.) 


that  scirrhous  cancer  may  be  accompanied  by  secondary  can- 
cerous lymph-nodes  which  show^  Uttle  or  no  evidence  of  excessi^^H 
eormective  tissue,  ^M 

Giant  cells  may  form  from  the  mixed  connective-tissue  cells  in 
cases  of  epithelioma  in  the  same  manner  as  in  the  Ciise  of  foreii^n 
substances  in  the  tissues.  Also  in  carcinomata  of  very  rapid 
growth  it  may  happen  that  ver>'  large  multinucleated  epithelial 
cells  appear,  but  they  are  not  true  giant  cells.  Still  another  type 
of  giant  cells  is  seen,  and  in  rare  cancerous  tumors  they  are  so 
abuuilant  as  to  distinguish  the  tumor  from  the  usual  types.  The 
arrangement  of  the  cells,  their  appearance,  and  the  tendency  to 
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Tka  Grovdi  of  CanDer.— It  kw  alrMjr  been  stalfd  that 
tntBB  puns  cnh-  bjr  tlie  irniJt^Jipatioa  of  eaaoer  cdk.  that  the 
cdb  of  a^acan  tiasoes  do  ml  become  canoeioQs,  and  that  it  b 
dffoid  of  a  cafcole;  fmthfniKire^  H  starts  from  cells  which  lie  oil 
tfe  hirrtotnpnlly  ptoper  fltrCace  of  a  €i3iuiecti%"e-tia!9iie  membvaiie. 
OiKe  the  epHhplial  edb  liaii^p^ess  their  m^nbrane  and  bceoaoe 
idm$dv  aad  recogniaablsr  caaMroos^  there  is  no  timit  to  be  set 
for  their  eontiiiiied  inrtsMn  of  the  tissues  rp^earrlless  of  their 
The  cancer  cells  grow  into  the  tiss^ues^  whether  eeUular 
fat,  bone,  ouiaele,  gland,  or  nny  other  tvi^e,  by  the  ex- 
i  of  protjcgocs  from  ibe  initial  mass  or  by  the  e$ca|>e  of  one 
or  Bftow  eeflfi  hxMn  the  primary  tnjn<M'  and  their  lodgment  in  tissues 
favoraUe  to  tbdr  dev^opment ;  as  the  tumor  in\^es  or  infiltrates 
the  Qoimal  tissues  they  gradually  become  disintegrated  and  dis- 
appear, being  replaced  by  cancerous  tissue.    In  fatty  tissue  the 
cancer  cdb  grow  among  the  fat   cells,  sometimes  surrounding 
them  m  that  they  appear  as  microscopic  c>"sts,  or  occasionally 
inYade  their  wall  and  fill  the  cell  ca\ity.     As  the  cancer  cells 
multiply  the  fat  is  obliterated.     So  it  is  that  cancer  spares  no 
structure,  whether  of  active  or  passive  function.    It  may»  in  addi- 
tion to  its  direct  destructive  action  by  infiltration  and  pressure, 
a«t  ako  indirectly  in  the  destruction  of  tissue,  namely^  by  de- 
strorajs,  collapsing,   or  blocking  the   vessels,   causing  necrosis. 
When  cancer  cells  come  into  spaces  or  cavities  they  grow  aloiig 
the  lines  of  least  resistance  more  readily,  but  not  exclusively. 
Hence,  nimute  processes  may  extend  along  the  anatomic  spaces 
indefinitely,  m  was  described  under  Sarcoma,  or  they  may  in* 
fihrate  the  walls  of  blood-vessels   and  fomi   roi>t-like  pnu'csses 
along  the  lumen  of  the  vessels,  blocking  them  and  favoring  throm- 
Ih»s,  or  eml>olism,  which  latter  ser\"es  as  the  source  of  general 
iBetaiitasis  and  is  usually  a  rather  late  occurrence;  or  (and  this  is 
very  conimon  and  may  l>e  ver>'  early)    the  lymph-sjjace.s  and 
diannels  may  be  invadetl  and  the  processes  gro%v  along  llu^^* 
vwBcb  and  even  reach  to  other  orgniis  and  produce  set-omlary 
^^nnofs,  which  have  been  interpreted  as  the  effect  of  emlvoli  carried 
«WHi|Ji  the  circulatinj25  bloo^l.    As  an  example  of  this  cancer  of  the 
'^^'ni&ch,  secondary-  to  cancer  of  the  breast,  may  be  eite<i,    Thc«e 
P*oc«ies  extend  either  witli  or  ap;ainst  the  direction  of  lymph- 
™-  The>'  may  l>e  so  exceedingly  numerous  and  so  well  devel- 
'^  as  to  form  a  distinct  network,  as  ma>'  be  seen  with  the  naked 
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eye  in  tht^  ease  of  pleural  Ijnipb-thaiinels.    Among  such  netwc 
isolated  individua!  secondary  nodules  often  appear.     It  is  me 
processes  as  these  that  cfin  be  squeezed  from  the  lymphatics  of  tfa 
urinary   bladder  or  stomach   when   cancerous.     On   reachmg 
Ij-niph-node  in  the  coun^e  of  its  exten^sion  such  a  cancerous  l>*niplj| 
chamicl  process  extends  it^  cells  along  the  space  between  the  no 
proper  and  its  ca]>sule,   the  marj2:inal  sinus»  and  gradually  ei 
sheaths  the  Ijmphatic  tissue,  which  it  then  procee^ls  to  infiltrato 
and  destroy.     The  capsule  is  also  infiltrated  and  becomes  tttrt 
tached  to  the  surrounding  tissues;  it  is  as  if  a  new  cancer  hadj 
established  itself  in  this  region.    Now  the  cells  may  go  from  Impb 


Fig.  197. — Metaetafiea  of  carcinoma  in  liver.    (Microphot&jjcraph;  X  aboulSOn 

node  to  l>Tnph-node,  extending  along  the  channel  just  a^  licfcwr,  j 
or  they  may  escape  and  be  passed  along  as  l^Tuphatie  eniholi. 

Metastasis.— B}^  the  term  * 'metastasis"  is  meant  here,  ju5l  9B 
in  tlie  case  of  sarcoma^  a  secondary  tumor  which  has  formed  from  j 
cells  which  have  become  separated   from  the  primar>'  growth. 
These  cells  may  separate  accidentally  as  the  result  of  phN^'iolojjif 
processes,  for  example,  by  the  Idood-current,  or  a^  the  rf^l*  ^'^j 
trauma.    They  are,  therefore,  fa^xjred  l>y  all  undue  manipubli<"Or 
w^hethcr  for  the  purpose  of  examination  or  othenvise;  there  i^  I 
danger  in  excising  for  microscopic*  purposes  here  than  in  siirrcmi!i»^ 
but  it  is  preferable,  when  possible,  to  use  the  same  precaution^ 
that  were  recommended  under  that  subject. 
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In  cancer  the  most  comnion  secondar>^  growths  are  due  to 
invasion  of  the  hiiiph-nories.  This  may  occur^  a,s  statecl  above, 
by  ^lirect  growth  of  the  tumor  along  the  chaimel,  or  from  cells 
wliirh  have  escai>eii  into  the  Kinph-strcam  ami  gone  iLs  emboli 
to  the  first  node,  where  they  are  checked  and  a  new  metastatic 
process  is  estabhsherl;  htter  by  one  of  these  plans  the  next  node 
is  invaded,  and  so  on.  If  tlie  cancer  cells  reach  the  List  node  in 
the  chain  they  may  escape  from  it  and  enter  the  1  ikiod  through  the 
thoracic  duct  or  the  right  I>^nphatic  duct.  The  mettustatie  inva- 
sion of  IjTiiph-nodes  is  usually  only  regional.    Retrograde  invasion 
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Fig-   198. — Metaatjiijia  of  ciircitroiim  in  axilliLry  h'mph-DOcle-     (^ficrophoto- 
jcraph;  X  iibout  100.) 

of  lymph-nodes  is  probably  largely  or  wholly  due  to  the  growth  of 
lymph-channel  processes.  General  metastases  are  due  to  the 
entrance  of  cancerous  emboli  into  the  general  circulation.  They 
may  occur  through  the  hmiphatics  or,  as  is  doubtless  true  in  the 
majority  of  cases,  by  invasion  of  the  Ijlood -vessels  l)}^  infiltration. 
Of  course,  the  site  of  most  frequent  formation  depends  largely 
on  the  vessel  through  which  the  emboli  were  admitted 

Secondary"  tumors  also  result  from  the  contact  of  a  cancerous 
surface  with  a  normal  surface,  the  latter  ultimately  becoming  in- 
vaded; from  the  escape  of  cancer  cells  into  a  serous  ca\ity,  as 
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pleura  or  peritoneum,  on  which  they  become  implanted  and  groM 
from  the  contact  of  cancerous  tissue  i^ith  the  wound  at  the  tb 
of  operation.    These  two  latter  jx>ints  enijiha*size  the  care  imf 
upon  the  surgeon  during;  such  an  operation. 

Sites  of  Formation. — It  is  i>lain  from  what  has  been  previous 
said  of  cancer  that  it  can  originate  only  from  those  structures  whic 
nomially  contain  epililiistic  or  hj^iobla-^Jtic  cells,  from  those  whicS 
contain  them  in  the  form  of  vestiges  of  emlj>r>^onic  remains,  andl^ 
from  those  which  contain  them  l>y  virtue  of  some  accident  in  tb^g^ 
development  of  the  fetus.  Hence  it  is  that  cancer  originates  ^ntlB| 
impressive  frequency  in  the  skm,  tlie  mucous  menil>rane,  and  th«^ 
glands.  It  must  l^e  emphiisizerl,  however,  that  it  does  not  ari:^^ 
from  thei^  sources  only,  for  emliryomata^  dennoids,  and  pmhrvriti    ^ 


-^^ 


Fig.  199. — <  ^iisr.  r  of  the  rectum. 

remains  give  origin  to  it,  as,  for  example,  in  unobiiterated  giJ^ 

8lit6. 

On  the  skin  they  arise  with  far  greatest  frequency  on  the  ^• 
posed  surfaces,  namely,  the  han-ls  and  face;  they  are  rarely  foiin^i 
on  covered  surfaces  of  the  body  exct*pt  in  consecjuence  of  <iisea5<*^^ 
conchtions  of  the  skin,  alreail}'  mentioned,  which  favor  tli<*ir  d^ 
velopment,  and  in  scars.  The  penis  is  the  most  freijuently  affected 
of  the  covereil  parts^  and  the  4mus  st^M>nd.  The  factor  of  gn*at«r 
irritation  of  the  anus  and,  in  the  mieircumcised,  of  the  fun^skin, 
anti  the  constant  evil  action  of  uncleanly  secretions,  cxjilaias  ^^^ 
prevalence  at  those  two  sites.  On  the  face,  the  lower  lip*  the  eye- 
lids, and  the  skin  just  in  front  of  and  below  the  ear^  as  well  a&th« 
ear  itself  ^md  the  ak*  of  the  nose  are  the  usual  nites.  Cancer  of  the 
face  18  much  more  conmion  in  men  than  in  women  in  geitfrtl* 
o^nng  to  their  greater  exposure  to  irritatioH,  and  cancer  of  th** 
lower  lip  occurs  twenty  times  in  men  to  one  time  in  womcfl- 
These  cancers  of  the  skin  often  apjK^ar  as  rodent  ulcers  or,  when 
arising  from  cicatrices,  as  Marjolin's  ulcers. 
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In  the  mucous  membrane  of  the  ahmentao"  tract  the  sites  of 
greatest  fretjuency  are  tlie  mouth,  especially  the  tongue  of  tobaeco- 
ij*ing  »\'phihtics,  the  ej^ophagu^,  the  8tonuieh,  chiefly  at  the  pyloric 
mi  where  iileers  are  most  coimiioiij  the  cecum  arMl  appendix,  and 
the  rectum. 

The  pyloric  end  of  the  stomach  and  the  rectum  are  the  two 
commonest  sites  of  this  group.  In  the  genito-urinury  tract  the 
bla*JcJer  is  occasionally  invatlcd  and  the  uterus  ver>'  fre-ijuenth'. 
The  Imigs  occasionally  give  rise  to  primanr^  cmicer,  but  it  is  a 
Y^py  rare  occurrence. 

Of  the  glands,  the  breast  stands  easily  at  the  head  of  the  list, 
while  separated  by  a  i^ide  disparity  are  the  prostate,  thyroid, 
salivan'  glands  and  the  liver,  kidneys,  suprarenals,  pancreas, 
ovaries,  and  testicles. 

It  may  be  repeated  with  reference  to  cancer  that  those  organs 
which  are  least  frequently  the  site  of  primary'  involvement  are 
most  frequently  affected  by  metastases  (hematic). 

The  structures  affected  ]>y  epithelioma  are  those  which  nor- 
mally contain  sqiiamous-celltHi  ejjithelimn,  and  consequently  are 
the  skin,  the  mucoits  memlirane  of  the  mouth,  muI  the  portio 
vaginalis.  However,  the  cells  of  many  organs  either  have  the 
capactiy  of  developing  mto  squamous  cells  or  they  reach  them 
from  other  sources,  for  many  structures  which  nonnally  show  no 
squamous  cells  may  oicasionally  give  rise  to  squamous-celled 
cancer. 

On  the  other  hand,  it  must  not  be  inferred  that  those  struc- 
tures which  habitually  give  rise  to  epitheUomata  can  give  rise  to 
tliis  form  of  cancer  only,  for  carcinomata  of  unquestionable  char- 
&<'ter  may  arise  from  the  fmictiomiting  epithelial  cells  contained 
in  them. 

Carcinomata  develop  with  greatest  frequency  in  the  stomach, 
the  mammary^  gland,  and  the  uterus. 

Diagnosis.^The  signs  and  symptoms  of  cancer  fall  practically 
under  two  captions — epithelioma  antl  carcinoma.  This  is  espe- 
cially true  of  the  local  manifestations.  Those  features  that  are 
common  to  the  two  will  be  discussed  in  conmion. 

Epithdifmfa, — (Jwuig  to  the  vast  imjx>rtance  of  early  recogni- 
tion of  cancer,  it  is  necessary  to  refer  to  the  appeiU"ance  of  begin- 
ning epithehoraa.  The  conthtions  which  so  often  ser\'e  as  a 
Starting-point  of  cancer  have  already  been  enumerated;  the 
Question  that  arises  here  is  just  what  is  the  appearance  of  a  begin- 
^  epithelioma,  what  evidences  should  lead  one  to  susi>ect  that 
the  condition  is  malignant.  The  feature  of  the  diagnosis  of  the 
'ocal  condition  is  of  the  greatest  benefitj  for  thus  early  it  alone 
*fifves  to  direct  the  attendant  correctly;  there  are  as  yet  no  general 
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symptoms.  A  bf^iming  epithelioma  may  assume  a  variety  of 
foniLs;  for  instance,  it  may  start  its  a  verj-  thin,  small  scale  appear- 
ing on  the  surface*  which  becomes  loosened  after  a  few  weeks  or 
months,  only  to  fall  away,  leaving  the  surface  practically  sro^ooth. 
This  may  be  repeated  a  number  of  times  and  the  scale  may  become 
gradually  larger  for  a  number  of  years,  but  producing  no  s>Tiip- 
toms  other  than  possibly  a  slight  itching.  Ultimately  there  may 
appear  in  the  skin  surromiduig  the  scale  small  dilated  blood-vessefe 
which  radiate  more  or  less  from  it  as  a  center;  tmally,  the  skin  under- 
<lerlying  the  scale  begiiLs  to  thicken  and  a  definite  liut  small  mivss 
forms  iu  the  eoriuui.  The  same  thing  happens  occasionally  in  the 
bro^^Tiish  verruc^l  pat<;hes  that  form  on  the  extremities,  face,  and 


Fin.  200, ^Epithelioma  of  lo\^•e^   lip 
before  opcratioD, 


Fir.    201. — Case    of    fpithelioiim 
lower  lip  (Fig-  200)  after  operalioiL 


scalp  of  old  people.    Again,  a  keratosis,  for  inst-ance,  on  the  law 
lip  remains  indefinitely',  app*'aring  somcAvhat  as  a  thin  dr}'  com. 
It  does  not  come  away,  and  if  removed  \^dthout  the  underhi 
mucous  nicmhrane  it  promptly  returns.    Exfoliation  of  tlie  onh' 
cells  dtK-^  not  occur.    Ultimately  it  i>egins  to  becunie  thicker  at  tk 
expeiLsc  of  the  underlying  tissue  anil  has  Kiwoine  cancerous.    Th 
same  thing  may  happen  to  fissures,  warts,  moles,  eczematous  con- 
ditions, x-ray  burns,  scars,  and  leukoplakia.     It  is  the  thickeni% 
of  the  stnictures  by  the  growth  of  cells  into  the  sup]>ortive  can* 
nective  tissue  which  gives  the  first  positive  evidence  of  the  true 
state  of  affairs.    The  suiface  lesion  even  early  is  likely  to  be  wh 
exter^*—  *vith  the  induration  productxi  l>y  the  growth  of  c* 
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into  the  subepithelial  structures.  This  extension  of  the  uiziss 
into  conntx'tive  tissue,  even  though  it  be  no  deeper  than  the 
eoriuni  or  the  basement-membrane  of  the  mucosa,  is  very  vahiable 
evicience,  and  should  lead  at  once  either  t^  the  more  positive 
meiULs  of  diamiosis  or  to  i>roper  treatment. 

The  appearance  of  epithelioma  in  the  form  of  rodent  ulcer  or  of 
Marjolin's  ulcer  should  cause  little  difhculty  of  recognition  if  the 
age  of  the  patient,  the  previous  histor>'  of  the  case,  the  slow 
progress  of  the  ulcer  with  practically  no  evidence  of  healing,  and 
the  induration  and  infiltration  of  the  tissues  more  or  less  widely 
around  the  ulcer's  margin  and  beneath  it-s  base  be  taken  into 
consideration, 

Epithi?liomata  are  usually  comparatively  slow  in  their  growth, 
requiring  a  long  nmnher  of  years,  often  as  many  tis  eight  to  twelve, 
to  terminate  in  death.    They  vary  in  densitj^  but  ius  a  rule  are 
denjser  than  carcnimoata,  and  sometimes  are  so  hard  as  to  present 
an  almost  cartilaginous  resistance  to  pressure.    The  shape  of  the 
more  common  t^pe  of  epitheliomata  is  usually  not  spheric,  but 
more  or  less  flattened  or  occasionaUy  munnmlar,  with  e<.lges  that 
shiule  off  imperceptibly  or  unevenly  mto  the  surromiding  tissue; 
sometimes  the  whole  uiceratRl  tumor  is  raised  plateau-like  above 
the  level  of  the  skm  surrounding  it,  and  limitt^t  by  a  hard  ring  of 
timior  tissue.    Sometuiies  heahng  takes  place  over  a  portion  of  the 
ulcerated  surface  of  flat  epitheliomata,  but  the  ulcerative  i>rocess 
continues  to  sprearl  in  other  areas  and  may  return  and  attack  the 
newly  healed  part.     Their  tendency  to  infiltration  is  no  more 
marked,  perhaps,  but  unquestionably  much  more  frequently  de- 
monstrable clinically  than  is  the  en^v  in  the  dcci>er  tiunors.    This 
Manifests  itself  b}-  the  inmiobility  of  the  timior  Lmd  the  wtuit  of 
evidence  of  encapsulation,  but  is  especially  noticeable  when  the 
superjacent  layers  of  tissues  are  so  bound  together  by  it  that  they 
<^annot  be  glided  over  each  other.    For  example,  in  epithelioma  of 
*he  cheek  the  growth  penetrates  to  the  mucous  membrane  and  fixes 
*t   fast  to  the  underlymg  tissue.     By  this  means  it  is  po^ible  to 
*^C50gnis&e  when  infiltration  Iuls  extended  into  an  adjacent  organ,  as 
from  uterus  or  prostate  into  the  rectum. 

There  is  a  second  fonn  of  epithelioma  which  assumes  a  massive, 
^^iXnor-like  appearmu^e  less  likely  liy  far  to  confine  itself  to  the 
*^^J>erficial  structures  than  the  flat  epithelioma,  mid  growing  in  all 
^ix"ections,  not  only  deeply  inttj  the  tissues,  l>ut  rising  in  a  rather 
}^-^€ven  tumor  above  the  skin  level  and  assuming  roughly  a  round- 
^^h  shape.  Its  smface,  to(3,  is  often  ulcerated  and  resembles  a 
^^^■ixigus  or  cauliflower  growth.  Sometimes  the  ulcerative  process 
Extends  deeply  into  its  substance  and  jirofluces  a  crater-like 
^^vity,    Moreovcrj  the  skin  surface  covering  it  may  be  ulcerated 
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at  various  points  in  such  manner  as  to  remind  one  of  ulcera^ 
pmunata  (Kaufniaim).     This  form  of  epithelioma  is  sometiiKcrzm.^ 
seen  in  vat'fuiation  sears, 

A  special  fonn  of  cancer,  sometimes  assuming  the  nature 
an  epitbeHoina  ami,  aiJiain,  that  of  cylinder-cell  carcinoma,  atta^ 
the  nipple  primarily,  anil  is  known  as  Fag;ct*s  disease*  of  the  nip^zir^l^ 
In  this  type  the  cancerous  process  begins  either  in  the  nipple  o^tr*    15 
the  areola  and  may  develop  into  a  liroad  superficial  tmnor»  01^-—    fj|, 
other  instances  may  grow  into  the  l>reast  proper  and  produce         ^he 
same  effect  seen  ordhiarily  in  cancer  of  the  lireast.    The  cylincr::3^r- 
cel!  type,  of  course,  arises  from  the  lining  of  the  lactiferous  du^^  <^t$. 

Paget 's  disease  of  the  nipple  begins  as  an  itching,  eczemal^^E:i>  ug, 
chronic  condition.  This  spreads  around  the  nipple  into  t:)i€ 
areola  and  possibly  the  surface  of  the  breast.     The  nipple-        ii]< 


Fig.    202. — Epithelioma    of    chwk,   recurrent    after  x-tny    '  cur/'      ^^^*w^ 
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cerates  superficially  and  gradually  shrinks  and  retracts. 
process  is  slow,  but,  as  a  rule,  gradually  sprcMls  from  the  poi 
the  beginning.     Occasionally  the  ulceration  partially  heals 
own  accord. 

The  renuuning  features  in  the  diagnosis  of  epitheli* 
identical  with  thus*'  of  carcinoma* 

Carcimmm.—Brk'fiy  stated,  the  clinical  diagnosis  of  carci 
may  i>e  given  m  the  following  words:  That  it  is  a  rapidly  gro 
malignant  tumor  of  very  varialile  size,  whose  existential  eleme 
ghindular  cells,  occurring  in  people  usually  who  are  more       ^^^ 
thirty  year>^  of  age.    It  is,  as  a  rule,  painless  at  the  beginning  j»  '^^^ 
frequently  becomes  painful  when  well  advanced  or  wtien  c^^Mi^i^ 
complications  arise.    It  grows  by  infiltration  and  spares  no  &^^^^ 
ture  which  it  may  reach.    It  is  never  enca]>sulated,  never  mo^'^We 
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relative  to  the  structure  in  which  it  appears,  and,  as  it  increases 
in  size,  firmly  attaehes  the  structures  aHecttxi  into  a  solid  mass. 
The  shape  of  earcinoma  is  less  frequently  rounti  thim  is  the  case 
in  other  tumors.  It  grows  flat,  round,  nmlular,  or  irregular  in 
shape,  as  circmnstances  may  determine.  Carcinoma  readily  and 
frequently  undergoes  degeneration  in  the  older  parts  of  the  tumor, 
and  hence  is  ver>^  prone  to  ulcerate.  Having  ulcerated,  hemorrhage, 
especially  if  the  tumor  h  connected  with  a  mucous  membrane,  is 
ver>'  common  and  often  characteristic.  Infection  gains  easy  access 
to  the  degenerating  ulcerative  surfaces,  and  decomposition,  with 
foul  odors  and  discharges,  is  marke<l  and  extensive.  Suppuration 
is  less  common.  The  tumor  may  produce  early  or  late  h-niph- 
node  involvement;  it  occurs  relatively  late  so  far  as  treatment 


Fig.  203. — Case  of  epithelioma  of  cheek,  sliown  in  Fig[.  202,  after  operation, 


goes.  Metastases  throu^xh  the  i>loo<l  are,  as  a  rule,  late,  hut  there 
are  important  except it*ns.  Cachexia  may  develop  at  any  time 
once  a  cancer  is  well  imder  way;  in  un(*« implicated  cases  it  is  often 
a  very  late  and  unrelial>lt"  s\Tiiiitt>m.  The  avi-rage  life  of  patients 
who  have  soft  carcinomata  ranges  from  six  months  to  three  years, 
aad  of  those  who  have  tumors  with  an  abundance  of  connective 
tissue,  or  scirrhous  cancers,  it  rouges  from  fivf^  to  twi^nty  years. 

These  items  must  now  he  discuss^*  I  seriatim,  for  no  afleqiiate 
conception  of  the  behavior  of  t-ancer  can  be  gathered  from  so  brief 
a  narrative  of  its  salient  features. 

Rate  of  Growth* — The  broad  statement  that  earcinoma  is  a 
rapid  growth  is,  in  the  main,  true.  The  rule  Ls  that  it  attains  a 
given  size  much  earlier  than  benign  tumors  do,  but  it  does  not  atr 
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tain  so  great  a  size  as  sarcoma  or  many  of  the  benign  tumors. 

is  rare,  indoed,  for  one  to  find  a  single  carcinoma  of  the  size  ofj 
human  head.  On  the  other  hand,  we  do  not  infrtx^uently  ma 
with  earcinomata  in  the  form  of  scirrhu.s  which  actnally  redu 
the  size  of  the  organ  in  which  they  exist,  although  a  definite  turn 
m  found,  as»  for  instance,  in  scirrhus  of  the  breast.  Again, 
primary^  tumor  may  be  so  insignificant  in  size  as  to  fail  to  pro<lu(!i 
s>'Tnptoms  or  physical  signs  which  could  possibly  dire(*t  attcHtioi 
to  the  stnicture  containing  the  tumor,  and  only  the  secon<k 
growths  come  to  light,  until  a  postmortem  reveals  the  site  of  Ih 


Fig,  204 .^Epithelioma  retiuiring  n'niovul  of  ear,  parotid  g)aiid«  nsd  i 

siirroundiniE  Us«ti(\ 

primar>'  tumor.    Such  tumors  have  been  found,  for  instani-e, 
the  bile-chiinnels  and  in  the  prostate.    Hence,  w'hile  on  the  wb 
it  is  true  that  cancer  is  a  rapidly  growing  tumor,  it  mu^t  alwn)'* 
be  bonie  in  mind  t  hat  it  may  be  slow  groii^Tng  and  small ;  ami  iftj 
certain  instances  liear  so  little  seml>lance  to  a  tumor  or  be  se  ^^ 
scurexl  by  accidents  that  ha^^e  befallen  it  as  to  render  it  impos^t^l* 
to  surmise  in  a  clinical  way  that  it  is  a  tumor  at  all. 

Surface  Appearance. — Tlie  surface  appearance  of  carcinoma  * 
of  value  only  when  the  tumor  has  invadetl  the  skin  or  mucous  u»«ii" ' 
brane  or  when  ulceration  has  occurred.     In  the  former  instan*^" 
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the  surface  k  likely  to  be  red,  but  it  is  not  necessarily  so,  and  has 

usually  a  more  or  less  nodular  appearance.  When  ulceration  has 
occurred,  one  of  two  conditions  is  present:  either  the  surface  is 
covereil  with  decomposing  tissue  and  debris,  or  if  it  is  clean  the 
tumor  may  show  a  red,  granulating  cauliflower  maas,  from  either 
of  whiefi  there  is  a  discharge  of  serous,  sanious,  serosimguinolent, 
or  sometimes  piinilent  flui*l.  The  surfaces  presenting  the  cauli- 
flower  apj^earance  are  indicative  of  actively  grovting  tumor  ele- 
ments and  usually  l>!eed  very  easily  and  freely,  especially  on 
manipulation. 

Consislenee. — The  consistence  of  carcinoma  varies  with  its 
structure.  The  greater  the  quantity  of  tumor  cells  relative  to 
stroma,  the  softer  the  tumor.  These  tumors  cut  easily  and  may 
be  so  soft  and  succulent  as  to  be  fluctuant.  On  the  contrary,  the 
p^reater  the  ciuantity  of  connective  tissue,  the  harder  and  less 
fluctuant  the  tumor.  Some  of  these  ciises  have  a  distinct  leathery 
or  even  cartilaginous  feel.  The  presence,  too,  of  cysts  or  of  colloid 
substance  m  the  tumor  alters  the  coasistency  markcflly,  so  that 
it  is  impossible  to  recognize  the  true  nature  of  the  gro\rth  simply 
by  physical  examination. 

Cancer  Period, — The  tige  of  cancer  patients  is  usually  more  than 
thirty  years,  a  fact  that  only  emphasizes  the  need  of  great  caution 
lest  those  which  develop  in  younger  individuals  escape  mirwog- 
iiized.  The  different  types  of  cancer  tmd  those  occiirring  in  certain 
structures  are  more  frequent  at  certain  periods  of  life.  For  in- 
Btance,  cancer  of  the  skin  occurs  more  frequently  after  the  jige 
f)f  forty-five  years ;  carcinoma  of  the  breast  is  seen  in  women  usually 
between  the  ages  of  thirty  imd  sbtty  years;  it  rarely  occurs  later 
than  this  age,  and  is  only  verj^  occasionally  observed  in  women 
between  twenty  and  thirty,  very  seldom  in  girls  under  twenty. 
Cancer  of  the  stomach  is  more  conunon  between  the  ages  of  fifty 
and  seventy  years,  and  is  very  rare  before  the  age  of  thirty. 
Cancer  of  the  hver  occurs  at  the  average  of  51.6  years  in  males  and 
44.7  years  in  feniaies,  if  only  those  cases  are  consitlered  which 
occur  after  the  fifteenth  year  of  age  (Rolleston).  A  large  propor- 
tion of  cases  of  cancer  of  the  Uver  in  adults  develop  in  cirrhotic 
livers.  This  is  not  true  of  hepatic  cancer  in  the  young.  The 
above  illustrations  only  serv^e  to  impress  that  once  an  individual 
has  passed  the  canct^r  age  the  recognition  of  the  nature  of  the 
trouble  must  depend  almost  if  not  altogether  on  other  evidence 
than  the  flecade  of  life.  This  is  true  in  a  more  limited  way  of 
tliose  who  have  not  reached  the  age  of  thirty  years. 

Cancer  occurs  very  rarely  in  the  young;  it  is  by  no  means 
limited  to  individuals  beyond  the  age  of  thirty  or  even  twenty 
years.    The  distribution  of  cancer  in  children  is  limitetl  to  a  very 
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few  organs,  being  confin^  chiefly  to  the  liver,  aJimentary  tract, 
uterus,  ovar>%  and  skin.  It  may  occur  evrn  during  the  first  few 
months  of  Ufe.  It  must,  however,  be  emphasized  again  that  cancer 
in  the  young  is  one  of  the  ver>'  rare  pathologic  conditions. 

Pain.— Pain  in  cancer,  as  in  sarcoma,  has  been  given,  unfor- 
tunately, too  great  value  as  a  sjTnptom.  It  may  be  stated  cor- 
rectly either  that  pain  is  or  is  not  a  symptom  of  cancer.  The  rule  is 
that  canctT  is  painless  at  the  bcgimiing,  and  it  often  remains  free 
from  pain  until  long  after  the  tumor  has  reached  the  inoperable 
stage.  If  this  s>Tiiptom  be  waiteti  for  to  confirm  the  diagnosis, 
cancer  statistics  would  appear  much  more  hopeless  than  at  present. 
When  one  considers  how  a  cancer  may  produce  pain,  it  becomes 
self-e\ident  that  pain  would  not  usually  appear  as  an  early  symp- 
tom. Pain  is  produced  by  the  mechanical  interference  with 
function,  as  in  the  cases  of  stricture  and  obstruction  of  hollow 
viscera^  by  the  interference  with  normal  motiUty,  as  in  case  of 
infiltration  of  the  bladder  or  reetuni;  by  the  presence  of  a  pre- 
\ious  condition  on  which  the  cancer  has  built  and  which  of  itself 
is  painful,  as  in  those  cancers  which  develop  on  painful  ulcers  of 
the  stomach;  by  infiltration  or  by  compression  of  seiLsor\^  nerve- 
fillers;  imd  by  such  complicatioixs  as  ulceration  jmd  inflammation. 
These  are  either  rare  or  late  conditions,  tuid  it  must  follow  that 
cancer  is  not  painful  in  its  early  stages,  when  t refitment  offers 
most  to  the  patient.  This  is  borne  out  almost  universally  by  the 
clinical  historj^  of  the  cases.  But  as  the  tumor  advances,  infil- 
trates, ulcerates,  attacks  other  organs,  metastasizes,  beconies 
inflamed,  or  causes  a  narrowing  of  the  tumina  of  hollow  structures, 
pain  may  be  not  only  present,  but  unbearable  and  unrelievable. 

Encapsulation. — I  have  said  already  that  cancer  is  a  non- 
capsulated tumor.  The  only  e.xception  to  this  is  in  those  cases 
where  malignant  cells  have  develope<i  in  a  growth  that  is  already 
encapsulated  and  have  not  yet  had  time  to  penetrate  the  limiting 
sheath.  It  grows  habitually  by  infiltration  and  confines  itself 
\\Hthin  no  anatomic  limits.  Hence,  there  are  two  clinical  signs  of 
great  importance:  first,  that  ctmeer  is  not  a  moA'able  tumor,  or, 
what  amounts  to  the  same  tiling,  namely,  that  when  it  invades  a 
structure,  that  structure,  as,  for  example,  the  mucous  membrane 
of  the  re^'tum,  no  longer  can  be  gliiled  over  the  submucosa  when  it 
has  iieen  infiltrated  by  cancer  of  the  uterus,  bladder,  or  prostata*. 
So,  too,  of  the  mucous  memlirane  of  the  mouth  or  stomach.  The 
second  sign,  dependent  upon  infiltration  and  absence  of  a  capsule, 
is  the  imtefiniteness  of  the  etlges  of  the  tumor,  so  that  one  cannot 
detennine  Ijy  palpation  just  where  tumor  tissue  leaves  oflF,  But 
the  growth  of  cancer  liy  direct  extension  may  reach  far  and  wide 
beyond  any  clinically  expected  limits  as  is  shown  by  the  cases  of 
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mva^iion  of  the  upper  abdomen  by  cancer  of  the  breast  when  all 
between  the  two  pjoT\ih.s  is  apparently  nonnal ;  or  by  the  affection 
of  l>Tnph-node«  by  root-like  processes  growing  along  the  lumen  of 
the  IjTnph-channels. 

Skape.~The  shape  of  cancer  is,  like  some  of  its  other  charac- 
teristics, ver>'  variable.  It  may  grow  tis  a  distinctly  rountL  smooth 
tumor.  This  is  exceptional,  especially  in  the  later  stages.  It 
may  grow  as  a  fiat  tumor,  covering  wide  surface  areas  and  refusing 
to  invade  the  deeper  structures  extensively,  as  is  shown  by  the 
flat  epitheliomata  of  the  skin;  it  grows  often  as  a  nodular  mass, 
as  is  illustrated  by  nodular  carcinoma  of  the  Over;  or,  again,  the 
tumor  may  be  verj-  irregidar  in  outline,  apparently  growing  in 
certain  directions  more  readily  than  in  others,  or  if  scirrhus,  by  its 
contraction  and  destruction  of  tissue,  accomplish  the  same  result. 

Consistency. — ^The  consistency  of  cancer  is  just  as  variable  as 
its  shape.  The  s!ow-growing  tumors  are  hard  directly  in  pro- 
portion to  the  density  of  their  tissue;  the  cellular  tumors  are  soft 
or  encephaloid.  Besides  this,  the  tumor  may  be  either  cystic 
or  colloid,  and  thus  become  distinctly  fluctuant  uniformly  or  in 
spots. 

Lymphatic  /nt'os-i on, '-^L>Tnph-node  involvement  is  one  of  the 
important  diagnostic  signs  of  cancer,  although  it  must  be  looked 
upon  as  a  relativelj'  late  sign,  for  enlargement  of  a  node  or  group 
of  nmles  means  that  the  tumor  has  reached  that  far  at  least. 
Alisenee  of  perceptible  l>inph-node  enlargement  does  not  mean 
that  the  node  is  not  yet  invatied ;  it  is  only  presumptive  e\idence. 
It  must  not  be  concluded  that  every  case  of  l>Tnph-node  enlarge- 
ment in  comiection  with  a  cancer  intlicates  that  they  btq  cancerous; 
the}'  may  have  l>een  present  from  other  causes  and  prior  to  it« 
origin;  they  may,  on  the  othcT  hand,  be  subsequent  to  the  origin 
of  the  cancer  and  still  not  due  to  cancerous  invasion,  but  to  an  in- 
fection gaining  entrimce  tlu"ough  an  ulcer  on  the  cancer.  In  case 
of  doubt,  it  is  better  to  assume  that  they  are  cancerous  or  to  sub- 
ject one  or  more  of  them  to  the  microscope.  The  presence  of 
adherent  l^niph-nodes  would  indicate  that  the  capsules  of  the 
nodes  had  been  infiltrated  and  that  they  were  thereby  attached 
to  the  surrounding  structures.  Lymph-node  involvement  may 
occur  in  several  directions  at  once,  and  it  does  not  necessarily 
follow  the  direction  of  the  l>inph-stream.  Hence  a  thorough 
excision  may  completely  eracUcate  the  cancerous  cells  from  one  ' 
region,  and  failure  or  mipossiljility  to  do  so  in  another  determines 
tbe  recurrence  of  the  tumor.  There  is  no  limit  to  the  numljer  of 
houph-nodes  in  a  chain  which  may  be  invadeil,  for  the  growth 
extends  from  one  to  another  indefinitely.  For  example,  the 
entire  series  from  cla\dcle  to  pelvis  may  be  invaded  from  a  pelvic 
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cancer.     It  hw>  been  shown  alr€*ady  that  lymph-nodes  may  be 
invaded  either  by  tlirect  growth  or  by  lymphatic  emboli, 

i/ci^a.si«5^s.— Meta^sta^k  occurs  citlier  by  distribution  of  cancer 
cells  in  the  form  of  emboli  through  the  lymphatics  or  the  blood. 
The  foniier  has  bcH*n  siifficicntl\^  tiiseasse*!  under  L}Tiiph-node 
Involvenient*  Cancer  cells  gain  entrance  to  the  blood  l>y  mvai^ion 
of  the  vesselB,  especially  the  veins^  and  possibly  sometimes  through 
the  Ijinphatic  tnndvs  which  potir  their  contents  into  the  vein>i  in 
the  upper  thorax.    The  (U,stril>ution  of  metastases  is  accidental  or 


Fig.  205. — CieiiiTal  skeletal  metastases  secandary  to  cancer  of  the  breast , 


selective.  By  the  former  term  is  meant  that  the  metast-asis  de- 
velops where  the  emljolus  lodges,  if  tlie  circumstimce^ii  at  that 
point  ar(^  favorable  to  the  growth  of  the  cells;  it  is  probable  that 
large  numbers  of  cancer  eniboU  never  grow  after  their  lodgment. 
If  the  primary  cancer  is  in  the  region  whose  veinn  empt}'  into  the 
|X)rtal  vein,  the  majority  of  the  metastases  will  appear  in  the 
liver;  if  they  gain  entrance  through  the  veins  of  the  general  cir- 
culation, the  emboli  are  more  likely  to  lodge  in  the  capillaries  of 
the  lungs.  Hence  it  happen.^  that  the  limgs  and  the  liver  are  so 
frequently  afTectcil  by  secondary  cancer.    If  the  foramen  ovale  is 
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patent,  as  it  is  in  a  large  percentage  of  cases,  the  lungs  may  escape 
anrl  a  so-ral!ecl  €rosse<i^  or  paradoxie^  embolism  may  occur.  The  site 
of  lo<tp:nient,  i,  e«,  whether  in  capi!larie8  or  arteries,  depeniLs,  as  in 
other  cases  of  embolism,  on  the  si^e  of  the  embolus.  It  is  self- 
evident  that  fleath  in  these  cases  may  result  sudilenly  from  em- 
bolism.  Smaller  emlxtli  may  escape  the  capillarie.s  of  hver  or 
limp;  and  lodge  m  periplieral  portions.  By  the  tenn  .selective 
metasiams  is  mermt  the  tendency  certain  tumors  show  to  produce 
metastases  only  in  certain  tissues  or  organs,  aside  from  the  acci- 
dent of  relative  fKJsition  in  regard  to  the  circulation.  As  the  most 
notable  illustration  may  be  mentioned  the  fretiuency  ^dth  which 
the  osseous  system  is  inva<led  by  metastases  in  cases  of  cancer  of 
the  breast  or  of  the  prostate ;  skeletal  metastases  are  more  eonmion 
in  women.  The  bone  may  show  shnply  a  majority  of  the  metas- 
tases, or  they  may  lie  found  only  in  the  bones,  if  we  exclude  inva- 
sion of  the  Ijinph-nmies.  Metast^s  of  the  skeleton  occurs  with 
considerable  frequency  in  cancer  of  the  stomach,  less  often  from 
cancer  of  the  gall-bladder,  uterus,  intestines,  esophagus,  and  skin. 
The  lyones  most  frequently  attacketl  are  the  pelvic  bones,  the  ster- 
num, the  spinal  column,  the  fenmr,  but  the  whole  skeleton  may  be 
invaded,  producing  a  condition  which  has  been  tinned  carcinoma- 
tous osteomalacia,  in  Avhich  the  most  bizarre  and  extensive  de- 
formities of  the  skeleton  occur.  On  the  other  hand,  spontaneous 
fracture,  practically  painless  or  much  less  painful  than  traumatic 
fracture,  may  he  the  first  e\idence  that  metastasis  has  tx^curredj 
or  even  the  first  evidence  of  the  presence  of  cancer.  Metastases  of 
the  lung  are  especitdly  frec|uent  in  cajicer  of  the  stomach  ami  of  the 
th>Toid  gland.  This  is,  however,  probably  accidental  and  due  to 
no  selective  influence. 

The  time  interv^emng  l:>etween  the  escape  of  an  emlxjLus  and  its 
formation  into  a  thstinct  tumor  is  ver>'  variable.  It  may  occur 
in  a  short  time  under  favorable  circumstances,  or  w^here  the  in- 
hibitive  action  is  marked  the  metastasis  may  lie  quiescent  for 
years;  the  time  limit,  as  usually  accepted,  is  three  yeiirs,  Init 
numerous  cases  of  remote  met^istatic  rt^currence  have  been  ob- 
ser\'ed.  Therefore  the  period  during  which  uietasta.ses  may  lie 
ciuiescent  is  the  measure  of  the  time  one  must  wait  before  pro- 
nouncing a  cure. 

Tliere  is  no  uniformity  in  the  behavior  of  cancer  relative  to 
metastases  through  the  blood.  In  one  instance  the  tumor  may  be 
large  and  of  long  duration  and  produce  no  metastases,  while 
another  of  recent  origin  or  ver^^  small,  possibly  midiseoverable, 
may  invatle  the  entire  body,  the  metastases  first  calling  attention 
to  the  presence  of  a  pathologic  condition. 

A  type  of  metastasis  or,  more  probably,  a  plan  of  groia^h  some- 
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times  observed  is  the  separation  of  cancer  cells  from  their  fellows 
and  their  dispersion  short  distances  from  the  primary'  tumor  into 
the  surrounding  connective  tissue,  where  they  set  to  muitipl>'ing 
and  produce  new  nodules.  This  is  to  be  distinguished  from  those 
cases  which  i^row  diffusely  through  the  I^Tiiph-channels  and  de-  ^ 
velop  numernus  notlnles  aiong  their  course,  as  is  seen  sometimes  ' 
in  cancer  of  the  pleura. 

The  e8ca|:»e  of  cancer  cells  into  a  large  serous  cavity,  notably 
the  iDeritoneum,  causes  metastases  on  the  membranous  lining. 
The  cells  are  distriljnted  over  the  surface  by  the  motion  of  its 
contents  and  become  engrafted  and  grow*  The  tmnors  may  be ' 
so  small  and  numerous  and  so  closely  resembte  tubercles  as  to  lead 
the  surgCN^n  to  give  a  diagnosis  of  tubercular  peritonitis.  The  nor- 
mal erect  position  of  the  body  causes  the  cells  to  settle  in  the  culde- 
sac  of  Douglas,  and  this  is  the  most  fr(H|Uent  site  of  secondary 
cancer  of  the  perit^3neum.  The  next  point  of  frequency  is  the 
furrow  along  the  line  of  attachment  of  the  mesentery^  to  the  gut, 
a  position  which,  once  attained  by  the  cancer  cells,  fairly  well 
secures  them  against  tlisplacement.  As  the  individual  masses  grow 
they  coalesce  and  ultimately  so  shorten  the  mesenter>^  as  to  draw 
the  alimentary  tract  close  down  to  the  line  of  mesenteric  attach- 
ment to  the  posterior  abdominal  wall.  Peritoneal  cancer  is  ac- 
compajiied  by  ascites^  which  is  often  bloody. 

When  cancerous  metastiuses  occur  in  great  numbers  they  may 
be  exceedingly  siuall  and  widely  distributed  throughout  the  organs 
of  the  body  and  rapidly  result  in  death.  The  condition  is  tenned 
general  c^trdnomalosis. 

Implantation  carcinoma  is  a  secondary  form  in  which  cancer 
has  become  implante<l  u|X)n  a  new  site  by  contact  ami  the  deposit 
of  some  of  its  eellSj  which  have  taken  and  grown  as  a  graft.  The 
practical  importance  of  this  possibihty  cannot  be  overestimatecL 
He  who,  while  operating  for  cancer,  cuts  or  tears  into  the  limior 
substance  and  thus  allows  timior  cells  to  be  displaced  into  the 
wound  sttuids  in  great  danger  of  seeing  an  imx>lantation  recur- 
rence. The  same  thmg  may  happen  in  ren^oval  of  a  \4sceral 
cancer  which  is  allowed  to  touch  tlie  womid  (xlges;  a  case  of 
Kelly's  showe<l  recurrence  in  tlie  cicatrix,  although  the  pehns 
from  which  a  cancerous  utems  was  removwl  remaiiiecl  free.  In 
aspirating  fur  cimcerous  ascites  cancer  cells  may  he  lo<!getl  in  the 
track  made  by  the  neeille  and  develop  into  a  secondary  tumor. 

It  has  been  stated  already  that  cancer  cells  grow  either  in  their 
prinmr>'  or  seconthuy  position  with  verj^  %^arial>le  readiness.  As 
the  patient  becomes  more  poisoned  by  the  preseiiee  in  his  l>ody  of 
a  cancer,  by  anemia,  by  hemorrhage,  ulceration,  or  infection3  as, 
in  a  word,  cachexia  develops^  the  tumor  cells  meet  with  less  r^ 


fflstance  on  the  part  of  the  tissues  and  the  tumors  grow  much 

more  readily. 

Degeneration. — Degeneration  of  cancer  tissue,  whethtT  of  the 
parench>Tna,  stroma,  or  both,  is  a  verj'  common  occurrence.  It 
is  almost  universal  in  those  tumor&>  that  have  reached  a  relatively 
larf!;e  ^ize,  and  is  duo,  iis  has  been  explain wl  already,  to  the  in- 
sufficient  eireulation  of  blood  in  the  central,  older  portions  of  the 
tumor,  Two  import[mt  faets  have  their  foundation  on  this 
taidency  to  degeneration:  one  is  that  the  tmnor  grows  onl\'  from 
it^  hving  undegenerated  peripheral  cells  and  that  specimens  for 
mieroscopie  examinations  should  be  chosen  from  an  outer  zone; 
the  second  is  the  tendency  for  eaneers  to  ulcerate  and  be  ex- 
tensively destroye<l  by  this  process.  A  tliird,  of  minor  impoilanee, 
may  be  mentioned,  namel>',  the  change  produced  in  the  con- 
sistency of  the  tumors  by  degenerative  action. 

Ulceration, — Ulceration  is  a  ver>^  frequent  complication  of 
cancer,  on  which  frequently  depends  the  very  first  evidence 
that  the  tumor  is  present.  This  is  so  emphatically  tme  that  in 
concealed  cancers  of  the  mucous  membrane  the  discharges  from 
an  ulcerative  surface  are  imifomdy  sought  for  as  clinical  evi- 
dence. This  is  especially  true  of  cancer  of  the  stomach  ami  of  the 
bladder.  When  the  tumor  is  situated  superficially  or  when  by 
infiltration  it  ultimately  invades  skin  or  mucous  membrane,  ul- 
ceration ia  very  likely  to  occur.  It  does  not  occur  in  cancers  of  the 
deeper  structures  unless  the  tumor  has  been  inadvertently  incised 
by  the  physician.  Then,  of  course,  if  it  is  rapidly  growing,  it  im- 
mediately pushes  its  way  through  the  incision  and  forms  a  fmigoid 
mass.  When  ulceration  begins  in  a  cancerous  mass  it  continues 
indefinitely;  the  ulcer  ma^^  be  covered  \nth  decomposed  tissue  or 
may  suppurate  more  or  less  extensively,  or  its  surface  may  be 
rather  clean,  showing  the  red,  raw,  growing  mass  of  cells.  In  the 
majority  there  is  no  tendency  for  epithelium  to  build  over  this 
surface,  although  this  does  occasionally  happen  imperfectly  in 
some  of  the  more  slowly  gro^^ing  tumors,  such  as  Paget 's  disease 
of  the  nipple.  The  ulcerative  process  may  almost  keep  pace  with 
the  rate  of  growth  of  the  tumor,  so  that  there  is  only  a  small  zone 
of  cancer  cells  surrounding  it,  as  is  seen  in  rodent  ulcer,  or  it  may 
invade  it  imperfecth',  so  that  in  spite  of  prolonged  ulceration  a 
eonsiderablc  tumor  mass  remains.  The  central  ulcerative  area 
fflometimes  surrounded  by  several  .«*maller  ones. 

Hemorrhage. — In  consequence  of  the  ulceration  of  cancer 
several  other  important  s>Tiiptoms  develop,  namely,  hemorrhage, 
escape  of  serum,  infection,  necrosis,  and  stench,  all  of  which  play 
an  important  r61e  either  directly  or  indirectly  in  the  local  and 
general  symptomatology^  of  cancer. 
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Necessarily,  hemorrhage  is  to  be  considered  in  any  case  of 
ulcerative  cancer.  It  plays  a  much  Ies8  important  part  in  non- 
ulcerative cancer  than  it  doetii  in  sarcoma.  The  hemorrhage  varices 
with  the  site  of  the  cancer,  the  nature  of  the  growth,  and  the  source 
of  hemorrhage,  i.  <?,,  whether  it  comt3i>  from  the  vessels  of  the 
cancer  its?elf  or  from  some  imimrtant  vessel  that  has  been  at- 
tacked. Surface  cancers  that  are  iileerate<l,  of  course,  Vdeed 
somewhat,  but  it  is  unusual  to  see  dangerous  hemorrhage  from 
them,  partially  oiling  to  the  fact  that  they  are  usually  superficial 
to  the  amount  of  coimective  tit^sue  they  contain,  and  to  the  ease 
of  recognition  and  the  uccessiliility  to  treatment;  cancer  of  the 
stomach,  the  uterus,  luul  the  l>ladtler  are  ver>^  prone  to  biffed,  ami 
in  these  organs  the  suspicion  of  the  patient  is  first  aroused  ami  the 
clinical  picture  frequently  mtide  clear  to  the  physician  only  by  the 
preseiice  of  hemorrhage.  Hence  the  necessity  of  ejcamining  the 
stomach  contents  or  feces  in  suspected  cases  of  gastric  cancer. 
It  is  necessary  to  exclude  all  hemogloinn  containe^l  in  the  food 
from  the  altmeiitarj'  tract  before  the  finding  of  minute  quantities  of 
blootl  cjm  be  relied  on.  So,  too,  the  urine  is  examined  for  Vdood 
in  suspected  Ciincer  of  the  blad<ler.  It  cannot  be  too  emphatically 
stated^  however,  that  negati\v  findings  in  any  instance  are  not  to 
be  accepted  as  an  assurance  that  cimcer  is  not  present.  Likewise 
the  presence  of  blood  may  be  attributed  to  many  other  causes  than 
cancer.  Hemorrhage  is  only  one  of  the  possible  signs  of  cancer. 
Aside  from  its  iliagnostic  importance,  hemorrhage  may  become 
an  urgent  and  uncontrollable  comphcation,  being  one  of  the  mast 
freciuent  causes  of  death  in  cancer »  or  it  may  by  the  slow  loss  of 
small  quantities  of  blood  gradually  exhaust  the  strength  of  the 
patient  and  add  to  the  cachexia  so  often  seen  in  advanced  cases. 
The  hemorrhage  may  come  from  numerous  oozing  points  and  be 
caused  by  the  slightest  manipulation  or  by  some  effort  of  the 
patient,  but  independently  of  al!  extraneous  caiises  they  bleed 
of  their  own  accord;  again,  the  hemorrhage  may  be  profuse 
and  from  one  or  more  larger  vessels  of  the  cancerous  mass  or  of 
the  rcKii>n  in  which  it  rests. 

Tfie  same  influence  produced  by  slow  hcmorrhiige  may  be 
produced  also  by  the  continued  leakage  of  body  fluids  from  the 
ulcerative  surface  with  little  or  no  attendant  hemorrhage. 

Infection.— hilcK'tion  is  another  complication  arising  early 
after  the  advent  of  ulceratiuii.  Both  j>athogenic  and  saproph>*tie 
liacteria  may  enter,  antl  the  dead,  dt^generated  tissues  of  the  timior 
oiler  them,  especially  the  saprophytes,  an  excellent  field  for  de- 
velopment. Infiiimmation  and  supi>urniioii  may,  therefore,  appear 
ns  a  comjilication  of  cancer,  but  the  saprophytic  bacteria  are  re- 
sponsible for  the  more  characteristic  decomiwsition  and  stench, 
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which  is  often  so  intense  as  to  he  unbearable,  working  the  greatest 
hardship  on  both  jiationt  aii<i  attendsuits.  The  €>l>noxioiis  effect 
of  the  malodor  of  cancer,  especially  cancer  of  the  uterus^  cannot 
be  exaggerated. 

Cachexia, — Cachexia  is  a  reliable  general  symptom  of  cancer, 
but  when  it  appeiirs  sufficiently  marked  to  be  of  great  %'alue  the 
case  is  Uisually  advanced  lieyon<l  the  hojM?  of  reeover}^  It  i^, 
therefore,  not  to  be  waitcii  for;  it  would  be  indeed  fortunate  if  the 
8>Tnptom  could  forever  pass  from  the  literature  of  malignant 
ttmiors.  Cachexia  doci^  not  sliow  early;  it  may  even  not  appear 
until  a  few  wcck.s  or  months  before  death.  There  can  be  no  doubt 
that  cachexia  may  be  producer!  l>y  cancer  pure  and  simple.  like- 
wise there  Is  no  doubt  m  the  minds  of  those  who  study  the  clinical 
course  of  large  numbers  of  cases  that  it  h  ver>^  often  largely  at- 
tributable to  accidents  or  complications-  Hence  it  is  that  the 
patient  may  continue  in  fair  general  health,  \\  eight,  and  appearance 
for  a  long  pericxl  of  time,  and  tlieii  suddenly  develop  cachexia  in  the 
com-se  of  a  few  weeks.  Hemorrhage,  whether  continuous  and 
slight,  or  large  and  rept*ateil,  the  loss  of  lx)ciy  fluids  in  th(*  form  of 
serum  or  pus,  the  deleterious  effect  of  ptomains  and  toxins  from  an 
ulcerated  surface,  and  the  interference  with  normal  vital  functions 
are  the  conmion  factors  aiding  in  the  causation  of  cachexia.  Hence 
the  patient  who  hjis  cancer  of  the  mouth,  esophagus,  or  upper  in- 
testine starv^es,  anti  the  one  w^ho  has  cancer  of  the  rectum  is 
cachectic,  partially  l>ecause  he  cannot  seizure  proper  motions  and 
becomes  auto-intoxicated  from  retained  feces.  So,  too,  the  pros- 
tatic and  bladder  cancers  interfere  with  general  nutrition  by 
retention  of  urine  and  l>y  the  encouragement  offered  to  infection 
of  the  Idadder  and  kidneys.  It  is  of  great  prognostic  importance  to 
be  able  to  sa\'  whether  the  cachexia  present  in  a  case  of  cancer  is 
due  chiefly  to  the  cancer  or  to  si*me  incidental  occurrence,  for  in 
the  latter  inst-ance  it  is  often  possible  to  eliminate  the  cause, 
build  up  the  general  conditirm  of  the  |)atient,  and  relieve  him  by  a 
satisfact-orj'  surgical  procedure,  while  in  the  fonner  such  a  course 
will  rarely  be  fettsible. 

Fever, — ^The  temperature  Ls  usually  undisturbetl  by  the  pres- 
ence of  cancer  except  in  those  cases,  of  course,  where  complica- 
tions arise  w4iich,  independently  of  tlie  tumor,  produce  fever. 
There  are  exceptions,  however,  as  carcinoma  may  cause  a  moder- 
ate febrile  reaction  occiisionall3\  This  is  espeeiallx'  true  of  general 
carcinomatosis.  The  fever  may  be  continuous  and  must  be  differ- 
entiated especially  from  malaria  and  sepsis. 

Anemia. — Th(^  ld*x>d  changes  of  cancer  are  important,  though 
not  characteristic.  The  tmeniia  may  assume  a  miki  chlorotic  form 
or  be  a  facsimile  of  pernicious  anemia,  the  former  in  the  acute, 
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rapidly  growing,  metastasizing  groii\lhs,  the  latter  in  the  slow- 
growing,  chronic  forms,  among  which  latent  cancer  must  not  l:»e 
forgotten.  This  is  paradoxic,  but  largely  borne  out  by  clinical 
findings.  The  ant^niia  of  cancer  may  be  said  to  go  hand  in  hand 
with  cachexia  and  to  be,  intleed,  a  part  of  it.  The  same  causes 
w^hichj  in  addition  to  the  presence  of  malignant  tumor,  intensify 
the  cachexia,  increase  the  anemia.  Thus  hemorrhage,  wasting  of 
body  fluids,  interference  wnth  correct  elimination,  and  the  ab- 
sorption of  poisonous  products  are  responsible  for  both  comlitions. 
The  red  cells  maj^  be  retluced  to  2,500,000  or  even  as  few 
1,000,000,  The  w^hite  cells  may  be  relatively  or  absolutely 
creased.  Leukocytosis,  when  present,  is  usually  due  to  a  ikrj 
percentage  of  poljinorphonuclears,  l>ut  there  are  except! 
Leukocytosis  is  more  often  present  in  rapidly  growing;  tumoR 
*' Myelocytes  are  perhaps  more  frequently  found  in  cancer  than 
in  the  other  tjT>es  of  anemia »  exceptuig  pernicious  anemia  and 
leukemia''  (Webster). 

Multiple  Primary  (Trcnvth^. — Cancer  usually  occure  as  a  singls 
primary  growth,  although  there  are  nmnerous  cases  recorded 
which    there   w^ere   primarily   two^  sometimes   several,  growth!^ 
occurring  at  or  about  the  same  time  and,  witJiout  question,  indes^ 
penitent  of  eacli  other.    Or  they  may  appear  successively  at  van':, 
ing  intervals  and  affecting  the  same  structure  or  widely  separated 
structures.     They  may  occur  in  a  given  tissue  and  be  clo^e  to- 
gether and  due  to  the  same  apparent  cause,  or  widely  apart  and 
from,  so  far  as  we  know,  entirely  cUfferent  caus^.     The  most 
frequent  site  of  multiple  primary^  cancer  is  the  skin. 

Cutaneous  React  ion. — The  diagnosis  of  cancer  by  the  attempt 
to  elicit  cutaneous  reactions  hsis  recently  been  the  subject  of 
extensive  research,  but  is  not  estaljhshed  with  sufficient  acctiraty 
to  demand  a  discussion  in  this  text* 

Special  Symptoms  of  Cancer  in  Various  Organs. — The  sjinp- 
toms  antl  signs  of  cancer  liiseussed  above  are  dejK'ndent  upon  tlie 
presence  of  cancer  and  the  accitlents  and  complications  that  m»y 
befall  it  in  a  general  way.  There  are,  in  addition  to  these,  other 
special  signs  and  s>inptoms  of  varying  im}x>rtance  attaching  to 
cancer  of  various  organs  and  often  of  tlie  utmost  liiagnostic  valufi 
especially  where  the  cancer  is  so  concealed  as  to  be  inaccessible  ^ 
the  usual  means  of  exanunation,  and  where  the  more  appai^t 
symptomatology'  might  arise  from  other  causes  than  cancer,  h 
18  necessarj-  to  discuss  briefly  the  more  important  special  fact*  in 
connection  with  cancer  of  the  various  organs,  especially  those  more 
fretjuently  attacked. 

Brmst. — Cancer  of  the  breast  arises  usually,  except  in  Pag^*'^ 
disease  of  the  nipple,  as  a  single  nodule  situated  in  the  breast  more 
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do%\Tiward  below  the  breast  in  the  form  of  nodular  cords  on  both 
sides  in  the  skin  and  beneath  it  over  the  abdomen  to  the  greatly 
enlarged  inguinal  Ijimph-nodcs.  There  were  numerous  metastases 
in  the  hones." 

As  the  groTftih  of  the  cancer  continues  the  muscles  allow  less  and 
less  use  of  the  arm,  and  when  the  axillar>^  vessels  are  compressed  or 
invaded  the  arm,  forearm,  and  hand  may  become  enormously 
swollen  and  useless  on  account  of  eflema. 

Scirrhus.SclTrhuii  has  already  lieen  sufficiently  described. 
One  form  of  it  deserves  especial  mention,  namely,  the  so-called 
cancer  en  cuirasse,  Scirrhus  may  pro<iuce  an  infiltration  or  indura- 
tion of  the  skin,  which  extends  witlely  over  the  thorax  or  may  even 
eDtir(4y  surround  it,  drawing  so  tightly  down  upon  the  thorax 
and  its  muscles  and  vessels  as  to  produce  marked  restriction  of 
movement,  impair  respiration^  and  cause  intense  edema  of  the 
uppcT  extremity.  The  condition  is  usually  prei^eded  by  a  disco v- 
eraljle  tumor  in  the  breast,  although  in  some  instances  the  tumor 
appears  afterward;  rarely  cancer  en  cuirasse  develops  after  an 
operation  for  seirrhus.  It  is  due  to  invasion  of  the  lymph-chamic^s 
and  the  formation  of  connective  tissue  in  the  affected  regiom 
The  skin  becomes  hanl,  braviaiy,  leathery,  thickened,  often  pig- 
mented, an<i  may  show  dilated  veins  over  its  surface.  At  the  be- 
ginning the  conihtion  is  majiifested  by  the  development  of  reddish 
spots  in  the  region  of  the  lireasts;  gradually  these  spots  become 
thickened  and  larger  and  may  have  a  nunmmtar  shape.  Their 
size  varies  from  |  mch  in  diameter  do^\Ti  to  the  size  of  a  mustard 
setnl.  They  may  be  numerous  and  become  ronfluenct.  These 
nodiile.s  may  be  inelintxl  at  timt^  to  be  in  groups.  Occasionally 
ulceration  is  observed  ui  one  or  more  of  them. 

Colloid  cancer  of  the  breast  is  ver>'  rare. 

The  metastases  of  cancer  of  the  breast  produced  by  emboli  in^ 
the  blood-vessels  are  more  frequent,  naturally,  in  the  soft  cancers, 
which  are  niore  al)undantly  found  in  young  women;  they  are  least 
frequent  in  the  scirrhous  forms,  Tiie  pleura,  hver,  osseous  system,! 
and  pelvic  organs  are  the  structures  more  conmionly  invaded. 
The  stomach  may  rarely  be  invaded  secondarily  to  cmicer  of  the 
breast.  This  may  be  due  to  embolism  or  to  extension  of  tb 
growth  along  the  l>Tnph-channels.  The  latter  is  probably  more 
likely  to  occur  in  scirrhus* 

Utejiis. — Cancer  t>f  the  uterus  may  arise  either  in  the  cervix 
or  the  body,  and  may  be  epithelioma,  adenocarcinoma,  or  the 
papillar}'  type  (cauliflower).  Cancer  of  the  cervix  is  much  moi 
common  than  cancer  of  the  body,  iind  is  relatively  more  frequent 
in  women  who  have  borne  children;  they  are  also  more  commonly 
of  the  squamous-celled  t^'pe.     Cancer  of  the  uterus  may  occur 
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at  any  time  during  the  cancer  age,  but  it  is  more  common  in  women 
who  have  passed  the  menopause.  The  most  important  fact  to  be 
learned  on  this  sul>ject  is  that  a  riM^urrence  of  tlie  flow  after  estai> 
lishment  of  the  climacteric  h  usually  due  to  ciuicer.  If  it  h  neces- 
sar>'  to  investigate  menstrual  disturbances  prior  to  the  climacteric, 
it  b  absolutely  im|>i^rative  to  spare  no  means  to  eliminate  cancer 
in  the  woman  who  '* menstruates**  after  this  period. 

Infiltration  of  cervical  cancer  occurs  along  the  vagina  and  into 
the  bladder,  rectimi,  body  of  the  uterus,  and  the  parametrial 
tissues.  The  peritoneum  may  be  secondarily  invadeil,  sometimt^ 
in  the  shape  of  diffuse  peritoneal  carcinosis.     The  cervical  canal 
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Etncer  of  the  ci^rvix  uleri. 


may  be  stenosed,  establishing  a  pyometra.  The  ureters  may  be 
fompressed,  causing  hytlronephrosis.  When  the  l^lailder  and 
rpctum  have  l>ecome  invaded,  interference  with  their  function 
may  be  marked  and  the  pain  and  distress  very  jmnoying.  As  the 
hemorrhoidal  veins  become  obstructed  hemorrhoids  de\'elop  only 
to  add  to  the  distress.  Later,  fistulse  t>etween  liladder  and  va^na 
or  between  ret^tum  and  vagina  may  fonn  and  add  their  quota 
to  the  already  intolerable  mise^\^  The  hypogastric  and  sacral 
l}inph-nodes  are  the  first  to  Vie  involved  in  cervical  cancer,  later 
any  of  the  higher  groups  in  their  order  may  be  reached — iliac, 
lumbar,  i>ortal,  bronclual,  tracheal,  and  suprachivienlar. 

Carcinoma  psammosum  is  a  squamous-celled  cancer  or  adeno- 
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carcinoma  of  the  uterus  in  which  concretions  have  been  formed 
It  ie  rare. 

Metastases  are  found  in  about  one-third  of  the  cases  of  eerv'ical 
cancer,  and  are  found  more  frecjuently  in  the  liver  and  lungs. 

The  l^ody  of  the  uterus  is  affected  liy  cancer  only  about  on 
tenth  as  frec|uently  as  the  cerv^ix.  It  apix^ars  usually  as  a  more  oi 
1^8  nodular  p;rowth,  but  soraetimes  grows  rather  cUffusely.  The 
uterus  is  usually  enlarged,  |K*rhaps  to  the  size  of  a  cocoanut  or  a 
half-gallon  measure;  on  the  other  hand,  it  may  show  no  enlarge- 
ment. 

The  important  sjinptoms  of  the  advancing  growth  of  cancer 
of  the  uterus  are  pain,  discharge,  hemorrhage,  stench.  The  less 
they  are  perceptil)le,  the  more  fortmiiite^  for  at  its  best  the  histor>' 
of  uterine  cancer  is  one  of  the  saddest  m  the  annals  of  surgerj*. 
This  is  so  true  that  ever>^  ease  of  the  least  suspicion  should  be 
subjected  frequently  to  thorough  examiiuition. 

Slomach. — C\incer  of  tlie  st^macli  is  very  frequent.     It  consti-' 
tutwi  28.66  per  cent,  of  all  of  Kaufmaim*s  cases  of  cancer  in  Bastej 
and  37.22  per  cent,  of  all  his  cases  in  Gottingen.    Combined  stati: 
tics  show  that  33  per  cent,  of  70,*K)0  ciincer  cases  w^ere  gastric, 
They  are  the  cause  of  1  death  in  ever>*  75,    This  postmortem  find-j 
ing  is  a  sad  comment aiy  on  the  disproportionate  number  diag- 
nosed intra  intam,  and  should  lie  an  unqualified  stimulus  to  searcl 
along  more  fruitful  lii\es  for  the  real  cause  of  trouble  in  our  stomacki 
cases.     Cimcer  of  the  stomach  is  more  frfH[uently  seen  between 
the  ages  of  fifty  and  seventy  years,  and  is  ver}'  rarely  observed 
in  patients  younger  than  thirty  years.     It  is  found  in  men  mo: 
frequently  than  in  women,  about  65  to  70  per  cent,  being  in  th< 
former.    The  more  acute  cases  of  gfistric  cancer  run  a  very  rapi< 
course,  terminating  in  death  in  six  or  eight  months  j  the  ehronie  ol 
scirrhous  type  lasts  several  years.    The  average  duration  of  gastrin 
cancer  is  about  two  years. 

Gastric  cancer  follows  upon  ulcer  of  the  stomach  in  more  than 
half  the  cases,  and  is  accordingly  more  commonly  located  at  tir 
near  the  pylorus.  It  is  also  said  to  be  preceded  frequently  l>}' 
gastric  catarrh,  es|>ecially  the  type  of  giistric  catarrh  caused  1>y 
driidvhig  alcohol.  Many  cases  originate  without  a  hLstorj^  either 
of  catarrii  or  ulcer. 

The  most  important  facts  to  be  iiome  in  mind  concerning  cancer 
of  the  stomach  are  that  there  is  no  means  of  making  a  correct 
clinical  diagnosis  while  the  cancer  is  in  an  operable  state;  that, 
therefore,  qut'stionable  cases  shouki  be  subjected  at  the  earliest 
possible  time  to  exi)lorntoiy  incision:  that  gastric  tt*sts  and  clinicj 
analyses,  except  when  they  show  lilood,  are  very  unreliable  cLat 
misleading  perhaps  as  often  as  they  are  correct,  or  even  ofteneft 
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The  important  s>Tnptoms  of  cancer  of  the  stomach  are  often 
wanting  ami  the  patient  complains  only  of  "indigestion,*^  which 
may  not  be  severe  enough  to  lead  him  to  consult  his  jjhysician. 
The  presence  of  blood  m  the  stomach  contents  is  a  ven^  important 
sjTiiptoni,  whether  it  be  shown  l>y  microscopic  examination,  by 
hematemesis,  or  melena;  severe  or  fatal  hemorrhage  is  compara- 
tively rare.  The  absence  of  hemorrhage  proves  nothing  except 
that  if  cancer  is  present  it  has  not  yet  reached  the  point  of  ulcera- 
tion. The  appetite  is  lost  early  in  two-thirds  of  the  cases.  Flatu- 
lence is  a  ver>^  conmion  early  s^Tnptom,  and  after  ulceration  and 
decomposition  begin,  the  eructed  gas  may  be  fouL    Pain  is  often 


,  207,^^aDcer  of  pyloric  end  of  stotnacli.     Cardiac  opening  at  right. 


the  first  s^Tnptom,  perhaps  in  one-third  the  cases,  or  there  may 
be  simply  a  sense  of  discomfort  in  the  epigastrium  after  meals 
prior  to  the  onset  of  jmin.  From  10  to  25  per  cent,  of  the  cases 
never  complain  f>f  pain.  When  pain  is  present  it  may  he  continu- 
ous or  periodic;  it  may  occur  after  meals  or  at  night;  there  is  no 
characteristic  pain  in  gastric  cancer  either  as  relates  to  its  pre^*- 
ence,  its  time  of  occurrence,  its  nature^  or  the  digestion  of  food. 
Emaciation  is  naturally  an  important  s>Tiiptom,  and  often  is  the 
first  to  direct  attention  to  the  possibi!it\^  of  a  serious  lesion,  but 
it  may  occur  only  late.  As  decomposition  and  stagnation  of  the 
stomach  eont-ents  occur,  vomiting,  inanition,  weakness,  and  all 
the  general  symptoms  follow.    It  is  here,  too,  that  characteristic 
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analyses  of  gastric  contents  are  to  he  found.  Symptoms  of  pyloric 
obstruction  may  he  so  marked  as^  to  dominate  all  others,  Meta.s- 
ta^es  from  gastric  carcinoma  are  verj'  common  and  may  appear 
before  any  evidence  of  a  primarj*^  growth  is  at  hand.  The  liv< 
and  the  peritoneum  are  most  frequently  invadeil;  the  lungs,  the 
kidneys,  the  ovaries,  and  the  osseous  system  are  also  rather 
frequently  invadeil. 

L>Tnph-node  involvement  is  first  observ^ed  usually  in  the  nodesj 
at  the  smaller  curvature,  and  then  other  groups  of  nodes,  the 
subpyloric,  the  portal ,  the  retroperitoneal,  the  mediastinal,  and 
the  supraclavicular  (4  per  cent/). 

Bladder, — Cancer  of  the  urinan^'  bladder  is  recognizable  only 
by  microscopic  examination,  as  it  cannot  be  dLstinguished  from 
papillomata  in  a  clinical  way.  Indeed,  many  of  the  so-called 
papillomata  of  the  }>ladder  are  to  be  considered  malignant  or 
certain  ultimately  to  become  malignant,  though  they  may  not  be 
demonstrably  so  at  the  time  of  examination.  The  passage  of 
blood  or  fragments  of  the  tumor  in  cancer  of  the  bladder  is  likely 
to  be  the  first  evidence  of  its  presence,  and  this  should  lead  to  a 
complete  cystoscopic  examination.  Timiors  of  the  bladder  are 
as  yet  not  understood  sufficiently  to  enable  one  to  i.liseuss  them 
in  an  advantageous  way.  Some  that  show  bejiign  under  the 
microscope  recur  even  without  the  presence  of  clinical  evidence 
of  malignancy.  Some  authors  straddle  the  situation  by  calling 
the  questionable  cases  papillomatous  ftisease  of  the  bladder. 

Litter.— Carcinoma  of  the  liver  is  so  rare  bb  a  primary  growth 
as  to  merit  but  little  discussion  here.  It  is  found  usually  in  the 
old,  but  occasionally  in  the  extremely  young,  even  doi^Ti  to  the 
first  few  months  of  life.  It  is  exceedingly  frequent  as  a  sec^ondary 
tumor,  being  found  in  26  per  cent,  of  all  cases  of  cancer  coming 
to  postmortem.  The  primarj^  growt.hs  assume  various  fonns:  first, 
the  massive  type,  which  may  appear  as  an  isolated  mass  or  be 
surrounded  by  a  group  of  secondary  nodules.  This  tumor  may 
attain  the  size  of  a  child's  head,  appear  nodulated  or  smooth,  and 
be  pseu  do  fluctuant.  Second,  in  cirrhotic  livers  the  tumor  may 
appear  as  a  diffuse  groi\^.h,  as  multiple  nodules,  or  a  combination 
of  the  tw^o,  1.  e.j  an  iuiiltrative  nodular  form.  In  this  the  liver 
may  be  enonnously  enlarged,  reaching  sometimes  the  weight  of 
more  thtm  20  pounds.  From  a  microscopic  standpoint  the  tumors 
are  of  the  alveolar  tj^^e,  the  cylmder-celled  type^  and  adeno- 
carcinoma, the  latter  being  the  common  fonn  found  in  cirrhotic 
livers. 

The  secondary-  growths  occurring  in  the  liver  are  sometimes 
umbilicatetl,  a  cuntUtion  rarely  observed  in  the  primary  forms. 

The  symptoms  of  cancer  of  the  liver  are  not  characteristic,  j 
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The  first  sign  of  the  trouble  may  be  either  an  aneraia  or  an  enlarge- 
ment of  the  girth.  This  increase  in  the  size  of  the  abdomen  is  due 
to  the  enlargement  of  the  liver  and  to  ascites,  if  the  latter  h  pres- 
ent. In  spite  of  the  emaciation,  the  size  of  the  tumor  and  the 
vohmne  of  ascitic  fluid  may  cause  an  increase  in  the  patient's 
weight  even  dyrin^  the  la.st  few  months  of  life.  Pain  is  present 
in  the  majority  of  cases  when  the  liver  capsule  is  distended  or  it^s 
peritoneal  coat  invaded.  There  are  exceptions  even  in  enor- 
mously distended  livers.  Tenderness  may  be  present,  and  is  more 
likely  if  the  peritoneum  is  affected.  Friction  fremitus  may  be  elic- 
ited in  the  latter  instance.  Fever  is  prt^sent  iiiid  ccmtinuous  in 
a  goodly  number  of  cases^  explainable  on  no  other  gromitls  than 
the  presence  of  the  tumor.  Jaundice  is  often  present,  Ijut  not 
constant,  and  is  greenish  hi  contrast  to  the  yellow  jaundice  of 
cirrhosis;  it  may  he  replaced  by  a  sallow,  muddy  complexion. 
The  patients  are  extremely  weak.  Ascites  is  often  present,  but 
oidy  when  obstniction  is  sufficient  to  interfere  materially  with  the 
portal  circulation;  it  is  not  essential.  Hemorrhoids  and  eiiema  of 
the  feet  may  likewise  develop.  Metastases  occur  chiefly  in  the 
lungs  or  in  the  liver  itself^  the  former  from  entrance  of  tumor 
cells  into  the  hepatic  veins,  the  latter  from  their  entrance  into  the 
hranches  of  the  portal  vein.    Lymphatic  invasion  is  rare. 

Cancex  of  the  galbliladder  and  bile-ducts  was  foimd  in  5  and  6 
per  cent,  respeetively  of  the  cases  in  the  Basle  and  the  Gottingen 
laboratories.  Thej-  are  nearly  always  sequent  upon  gall-stones^ 
although  a  few  cases  arc  found  in  wliich  no  gall-stones  are  present 
and  which  have  no  history'  of  s>Tnptoms  that  w^ould  indicate  gall- 
.'stone  disease.  The  tumors  originate  usually  about  the  neck  of 
the  gall-bladtler,  but  the  fimdus  may  be  tlie  site  of  origin.  The 
tumor  may  grow  rhffusely  or  in  the  nochdar  fonn.  The  gall- 
bladder is  frequently  distentled  and  palpal)le,  the  contents  l>eing 
pus  or  saniopurulent  fluid.  On  the  other  htmd,  the  cancerous  gall- 
liladder  may  be  exc^eedingly  shrivelcfl  anri  small.  Secontiary 
nodules  may  fonn  in  the  nmcosa  of  the  common  duct  and  result 
in  the  most  intens*^  jaundice.  Jaundice  may  also  lie  due  to  asso- 
ciated catarrhal  inflammation  of  the  bile-passages  or  to  stones. 
In  the  two  latter  instances  it  may  disappear  after  a  time,  but  when 
.due  to  l)lo<'kagc^  of  the  ducts  by  the  tiuuor  it  is  continuous  and 
'progressive.  Distention  of  the  gall-blaihler  occurs  in  a  small 
percentage  (less  than  one-fourth)  of  the  obstructions  to  the 
common  duet  by  stone,  anil  in  the  majority  of  cases  (more  tlum 
threofourths)  produced  by  other  forois  of  obstruction  {Courvoi- 
sicr's  law).  The  iK^gimiing  of  c*^mcer  of  the  gall-bladder  cmmot  lie 
distrngui^hed  from  t'holehthiasis.  It  is  only  when  the  nodules  ap- 
pear locally  and  cachexia  develops  that  one  may  be  reasonably 
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certain.  The  liver  is  often  infiltrated,  and  the  growth,  unlike 
cancer  of  the  liver,  spreads  preferably  through  the  l>Tnphaties. 
Hence  the  portal  IjTnph-iiodes?  and  viscera  adjacent  to  the  gall- 
bladder are  often  the  site  of  secondary  tumors.  The  peritoneum 
may  be  locally  or  generally  attacked,  and  the  pelvic  organs,  espe- 
cially^ the  ovaries,  often  contam  metastases.  Cancer  of  the  gall- 
bladder is  more  frecjuent  in  women.  The  usual  fonns  are  the 
cylinder-celled  and  the  round-celled  (glandular  carcinoma), 
either  of  which  may  he  colloid  or  scirrhous,  and  more  rarely  the 
squamous-celleil  forai,  which  is  presumably  possible  in  such  struc- 
tures by  metaplasia.  ^^ 
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Fig.  208. — Chorioma  in  liver.     (Mkrophotograph;  X  about  100,) 

Intestines, — Cancer  of  the  intestines  may  produce^  in  addition' 
to  the  usual  signs  anil  sjinptoms  of  this  tumor,  some  fonu  of  in- 
testinal obstruction  l>y  compression  of  the  lumen,  by  stenosis*  due 
either  to  the  growth  of  the  tumor  or  to  the  contraction  of  the  new- 
formed  connective  tissue,  or  by  vohnilus  and  adhesion.  However, 
it  is  marv^elous  to  wliat  extt^nt  the  alimentary'  tract  may  be  in- 
vadtni  without  s^Tnptoms  of  ol>stryctiun  arising.  When  intestinal 
obstnjction  from  this  source  arises  it  may  be  either  acute  or  chronic. 

Chorion  Epithelioma. — One  type  of  cancer  remains  to  be  di$^^_ 
cussed  briefly,  namely,  malignant  chorion  epitlielioma,  or  s>i1p^P 
cytioma  mali^ium.     This  tumor  arises  only  from  the  epithelial 
cells  of  the  chorionic  villi,  the  sjmcj'iium.     These  tumors  occur_ 
only  in  women  who  have  been  pregnant  recently^  whether  tha 
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pregnancy  was  mtra-uterine  or  extra-uterine;  whether  it  was 
terramated  by  an  abortion  or  by  normal  labor,  and  in  women  who 
carry  a  hydatid  mole  or  who  have  recently  been  delivered  of  one. 
The  tumor  may  orip:iiiate  before  the  dehvery  of  a  mole  (malignant 
hydatid  mole)  or  after  its  deliver}'.  It  is  instructive  to  note  that 
half  the  cases  of  malignant  chorion  epithelioma  are  associated  with 
or  follow  hydatid  moles.  The  development  of  chorion  epitheUoma 
takes  place  by  an  exaggeration  of  the  normal  cellular  processes  of 
pregnancy.  Normally  the  chorionic  vUli  penetrate  through  the 
uterine  mucosa  into  the  superficial  (tnteraal)  muscular  layers 
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Fig.  209.— Chorioma  in  liver.     Same  m  Fig.  208-     Showing  large  mulliuu- 
cleated  wamiering  sjiicytial  cells.     (Microphotograph;  X  about  250.) 

and  into  the  veins.  The  villi  when  nonnal  may  even  j-ield  small 
emboli,  which,  carried  by  the  venous  Ijlood,  lodge  in  the  lun^s  and 
disappear.  In  the  development  of  (^borion  epitlielioma  ttie  mtij!>ses 
may  grow  through  the  whole  musculature  of  the  uterus,  and  the 
growths  into  the  veins  are  coarse  and  numerous.  The  nature  of 
the  growth  and  its  beha\dor  toward  the  veins  render'  it  likely 
to  be  confused  with  sarcoma;  it  has,  indeed,  been  mistakenly 
named  sarcoma  deciduocellulare.  The  readiness  with  wliich  the 
veins  are  penetrateil  accounts  for  the  early  nietastases,  the  tend- 
ency of  the  primary  growth   and  its  metastases  toward  hemor- 
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rhage,  for  the  variegated  color  of  the  cut  surfaces,  red,  yellow, 
and  mottled,  and  for  the  early  metastasis  and  the  rapidly  fatal 
termination  and  the  hopelessness  of  the  condition.  Metastasis 
occurs  very  early,  and  is  usually  already  present  when  the  tumor 
is  discovered.  These  metastases  are  most  common  in  the  lungs 
where  they  may  cause  hemoptysis;  the  next  site  is  the  vagina,  in 
which  they  form,  it  is  claimed,  by  reverse  flow  in  the  vaginal  veins. 
The  brain  is  also  a  frequent  site  of  metastasis  and  so  are  the  kid- 
neys; in  the  latter  it  may  be  first  shown  by  hematuria. 

Chorion  epithelioma  manifests  itself  at  any  time  during  pr^- 
nancy,  normal  or  abnormal,  or  in  from  two  weeks  to  several  years 
(four)  after  delivery,  miscarriage,  or  abortion.  The  earliest  symp- 
tom may  be  either  pain  or  hemorrhf]^e.  The  pain  is  felt  in  the 
pelvis  and  in  the  sacral  and  lumbar  region,  and  may  be  moderate 
or  severe.  Hemorrhage  is  an  important  symptom,  profuse,  inter- 
mittent, and  unyielding  to  the  usual  means  employed  for  its  control 
at  such  times.  In  malignant  hydatid  mole,  or  where  the  sync>'t- 
ioma  is  present  at  the  time  of  labor,  fatal  postpartum  hemorrhage 
is  probable.  Between  the  hemorrhages  there  is  a  continuous  foul 
watery  or  sanious  discharge.  Soon  decomposition,  stench,  and 
passage  of  disint^^ating  clots  occur.  The  remaining  symptoms 
are  such  as  attend  cancer  of  the  uterus,  but  are  intensified.  The 
patient  rapidly  becomes  cachectic,  emaciated,  and  progressively 
weakened,  dying  in  a  few  weeks,  or  at  most  in  a  few  months  from 
hemorrhage,  exhaustion,  or  embolism.  This  is  the  most  rapidly 
fatal  form  of  malignant  epithelial  tiunor. 

Variations. — Cancer  may  be  predominantly  cellular,  the 
ininhillary  type;  or  it  may  contain  relatively  few  cells  and  an 
ubundanco  of  stroma,  scirrhus;  or  these  elements  may  be  rather 
tHiually  distributed  throughout  the  tumor,  the  simple  form  of 
i'antHT.  The  arrangement  of  cells  relative  to  the  stroma  may  give 
i\\v  sug^cestion  of  eggs  in  nests,  nest-celled  cancer.  Cancer  does 
not  ap|H»ar  often  as  a  mixed  tumor,  for  the  cancer  cells  usually  soon 
donuuHte  the  field  even  in  those  cases  where  the  malignant  gro^ih 
do\i*lops  on  a  pre-existing  benign  growth.  The  important  lesson 
hi  this  oonneotion  is  that  the  cancer  may  be  confined  to  a  limited 
mvi\  oi  a  ])riM»xisting  lesion,  ulcer,  tiunor,  or  cj'st,  and  a  definite 
answer  oannot  be  made  by  the  pathologist  without  extensive  sec- 
tion oi  the  growth.  In  every  case  where  microscopic  diagnosis 
must  Ih^  ilepentled  on,  the  entire  tumor  should  be  submitted,  or  the 
strtion  should  bo  chosen  from  the  more  suspicious  region  and  from 
a  growing  |H>rtion,  not  from  the  older  p)ortions  of  the  tumor,  which 
may  have  degenerateil  to  such  an  extent  as  to  loee  all  their  char- 
ai'trristir  foatun^s.  It  is  easy  to  understand  how  a  miorwjcopic 
exmninatiou  may  in  the  most  skilful  hands  show  no  evid«ice 
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of  cancer  when  small  specimens  are  selected  at  random,  as  from 

uterine  i^crapings.  The  statements  made  coneeniing  microscopic 
iliagnosis  in  the  chapter  on  Sarcoma  obtain  here,  with  the  ex- 
ception that  there  is  Ipss  danger  probably  of  exciting  metastases 
I>y  excising  portions  of  cancer  than  is  the  case  in  sarcoma. 

Cancer  rarely  ai>pear,s  as  a  mixe^:l  mahgnant  tmnor,  carcinoma 
sarcomatodes,  in  which  the  sarcomatous  cells  arise  as  a  true 
blast{imatous  de\^elopment  from  the  cancer  stroma.  Another 
ver>"  interesting  possibility  in  the  Icxlgment  of  cancer  metastases 
Ls  a  pre-4'xisting  benign  tumor. 

The  pathologic  changes  which  befall  cancerous  tissues  are 
fletennined  by  their  ]>osrtion  relative  to  a  mucous  or  cutimeous  sur- 
face, the  structure  in  which  they  apj^ear,  and  certain  accidents 
which  may  befall  them. 

Ulceration  is  the  most  frequent  accident  of  skin  cancer,  being 
almost  universal;  it  is  likewise  ver\^  common  in  cancers  affecting 
mucous  surfaces.  Traumatism^  infection,  and  the  action  of  digests 
ive  fluick  on  necrotic  tissue  play  their  respective  part«  in  the 
prmluction  of  ulcer.  Necrosis  of  cancerous  tissue  is  exceedingly 
common,  especially  in  the  larger  growtiLs,  not  from  a  w^ant  of  an 
adequate  vascularization,  but  from  the  fact  that  there  is  no  definite 
arrangement  of  these  vessels  which  will  det4?nnme  a  steady  flow 
of  iilood.  Fatty  degeneration  is  a  verj^  frequent  change,  especially 
in  can(*er  of  the  skin  or  of  the  breast.  Myxomatous  and  colloid 
changes  are  occasionally  seen. 

Infection,  inflammation,  suppurationj  and  gangrene  of  ex- 
posed cancerous  tissue  are  verj^  frequently  obsen^ecL 

Prognosis. — The  prognosis  depends  upon  the  tj'pe  of  the  tumor, 
its  location,  its  complications,  and  the  stage  of  advancement  at  the 
time  application  is  made  for  treatment.  It  also  depends  partially 
upon  the  age  and  general  condition  of  its  host. 

The  outlook  for  untreated  cancer  is  altogether  bad,  for  ever>' 
imtreated  cancer,  nay  more,  ever>'  cancer  whose  treatment  is  not 
undertaken  prior  to  a  certain  state  of  its  development,  Ls  sure  to 
kill;  and  it  is  indeed  imperative  that  we  understand  that  in  conse- 
quence of  our  inability  to  recoginze  cancer  early  in  many  of  its 
locations,  the  tendency  on  the  part  of  patients  to  conceal  suspicious 
growths,  and  the  ignorant  advice  of  friends  and  unfortmiately 
sometimes  of  metiical  attendants  to  await  development,  the  mor- 
tality from  cancer  in  general  is  probably  far  in  excess  of  50  per  cent. 
of  the  cases,  and  certainly  greatly  over  50  per  cent,  if  we  omit 
cancers  of  the  skin.  When  one  takes  into  consideration  the  fact 
that  of  ever>^  8  deaths  1  is  from  cancer,  and  the  additional  fact  that 
it  Is  miquestionably  on  a  steadily  progressive  increase,  as  is  shown 
by  records  of  the  older  hospitals,  and  that  this  increase  can  be 
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only  partially  explained  by  more  accurate  diagnostic  methods, 
one  is  indeed  impressed  with  the  significance  of  the  cancer  problem. 

Cancer  is  always  a  curable  condition  for  a  certain  period  of  its 
existence,  for  it  is  unquestionably  very  narrowly  a  local  process. 
Unfortunately,  this  stage  of  cancer  is  devoid  of  symptoms  and 
signs  except  when  it  is  very  superficial.  Contrariwise,  after  a 
certain  other  period  of  time,  variable  in  different  types  and 
different  locations,  during  which  the  tumor  is  local,  but  em- 
braces structures  more  or  less  remote  from  the  primary  growth, 
it  is  regional.  In  this  case  the  cancer  is  still  curable,  if  one  can  be 
fortunate  enough  to  remove  all  the  cancer-bearing  tissue,  a  possi- 
bility that  one  can  never  know  when  one  has  attained.  Or, 
being  regional,  a  part  of  the  affected  tissue  may  be  manifestly 
imremovable  on  account  of  the  vital  importance  of  the  structures 
attacked.  Later,  in  the  majority  of  cancers  a  still  more  extensive 
distribution  of  the  growth  takes  place;  it  becomes  general  from  a 
practical,  and  often  enough,  indeed,  from  a  literal,  viewpoint. 
Metastases  have  occurred  throughout  important  organs. 

From  the  standpoint  of  the  cancer  t>^  it  may  be  said  that 
the  squamous-celled  tumors  offer  the  best  prognosis.  Hence, 
as  an  illustration,  we  may  cite  cancer  of  the  skin,  which  is  curable 
in  the  vast  majority  of  cases  if  taken  in  hand  at  a  reasonable 
time,  a  factor  rendered  possible  by  the  superficial  site  of  these 
growths.  The  glandular  forms  are,  as  a  whole,  much  less  amen- 
able to  treatment  both  on  account  of  their  nature  and  their  deeper 
situation.  The  average  life  of  a  patient  with  the  former  tA-pe  of 
tumor  is  five  to  ten  years,  while  that  of  those  who  have  glandular 
tumors  is  from  six  months  to  two  or  three  years.  Of  the  glandular 
type,  the  greater  the  supply  of  connective  tissue,  the  greater  the 
expectancy.  Thus  the  order  of  death  would  be,  first,  in  the  medul- 
lar>'  or  encephaloid  type,  in  which  in  the  acute  forms  the  growth 
may  be  so  rapid  as  to  be  mistaken  for  an  inflammatory^  process, 
and  occurs  early,  in  six  to  twelve  months;  second,  from  the  simple 
form  in  which  the  stroma  and  parench>Tna  are  about  equally 
abundant,  and  which  produces  death  in  from  eighteen  months  to 
three  years;  third,  the  scirrhous  type,  which  kills  in  from  five  to 
fifteen  years. 

Cancer  kills  its  host  in  various  ways:  First,  of  course,  it  may 
and  will  kill,  barring  accidents  and  complications,  by  exhaustion, 
anemia,  and  cachexia.  Second,  it  may  kill  its.  host  suddenly  or  by 
degrees  by  hemorrhage.  This  may  be  the  cause  of  sudden  death 
in  cancers  of  the  uterus,  stomach,  rectum,  or  bladder,  but  repeated 
hemorrhages  of  var>4ng  degree  are  more  common  by  far  than 
fatal  hemorrhages.  Cancers  do  not  bleed  into  the  tumor  substance 
nearly  as  frequently  as  sarcomata  do.    Third,  infection  may  be 


mild  and  contribute  only  a  part,  or  it  may  be  alto|?ether  respon- 
rible  for  the  patient's  death  by  the  local  action  of  the  bacteria  or 
by  the  causation  of  a  general  septic  condition.  Fourth,  the  general 
waisting,  in  the  absence  of  definite  heniorrliage,  by  the  losij  of  body 
fluids  with  more  or  less  admixture  of  blood,  may  hasten  the  end. 
Fifth,  emboliiim  may  be  the  cause  of  sud<len  ileath,  and  is  more 
especially  likely  to  occur  in  the  advanced,  inoperalile  causes, 
specially  as  a  consequence  of  manipulation  or  of  a  palliative 
operation.  The  source  of  the  embolus  may  be  either  a  mass  of 
cancer  tissue  liberated  in  a  vein,  or  a  Idood-clot  which  ha,s  fonned 
either  simply  on  account  of  blockage  of  the  circulation  or  b>'  the 
presence  of  infection,  Thromliosis  may  be  the  diref^t  cause  of 
death  in  cases  of  cancer,  but,  as  a  matter  of  fact,  does  not  fre- 
quently do  HO-  Sixth,  various  accidents  which  interfere  with 
normal  function  may  cause  death.  Cancer  of  the  larjiix  may 
cause  it  by  ai>phyxiation;  of  the  esophagus,  cardia,  or  pylorus, 
by  st4irvation;  of  the  intestine,  l>y  intestinal  oljst ruction,  acute 
or  chronic;  of  the  rectimi,  by  autotoxemia  from  fecal  retention; 
of  the  liver,  by  bIo<*kage  of  the  bilcMidiannels.  which  produces 
cholemia,  or  l)y  destruction  of  the  portal  circulation^  which  results 
in  inanition  and  ascites. 

Acute  or  encephaloicl  cancer,  growing  rapidly  in  a  young 
patient,  in  general  offers  a  very  poor  prognosis. 

The  prognosis  of  skin  cancer  Ls  better  tliim  that  appearing  m 
any  other  structure,  and  if  the  cases  are  treatetl  according  to  the 
most  approver!  methods  and  are  taken  in  charge  at  a  reLisonable 
time,  they  would  give  a  percentage  of  cures  approximating  or  ix>ssi- 
bly  exceecling  90  per  cent.  Chancer  of  the  tongue  should  likt^i^ise 
give  Uinially  a  high  jx^rcentage  of  cures  on  account  of  the  ease  of 
early  recognition,  but,  lu^  a  matter  of  fact,  cures  are  exceptional 
because  patients  who  have  cancer  of  the  tongue  usuall}^  stul>bornly 
resist  proper  treatment  until  they  have  atlvanced  to  a  hoix^less 
stage.  Early  radical  treatment  shows  very  satisfactory'  results. 
Cancer  of  the  breast,  as  the  cases  (operable)  come,  liave  in  the  best 
records  a  percentage  of  cures  approximating  50  per  cent.  On  the 
average,  from  combined  statistics,  its  percentage  would  fall  con- 
sidtTably  Ijelow  this  maximum.  Cancer  of  the  stomach  is  ex- 
Cffdingl\'  unfavorable  in  its  outbxjk.  The  usual  stage  of  advance- 
ment and  the  impossiliility  of  making  sat)sfactor\'  clinical  diagnosis 
militate  against  a  satisfactorj'  opportunity  to  ilo  promising  work 
in  this  condition.  The  number  of  cures  varies  ver>'  materiidly  in 
different  reports  and  on  account  of  the  part  of  the  stomach  ai^'ected. 
Pyloric  cancer  is  most  amenable  to  surgical  treatment  (there  is  no 
other  treatment).  The  average  number  of  cures  beyond  the 
three-year  limit  ranges  probably'  i>etween  20  and  30  per  cent,  at  the 
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pi'esent  time,  and  has  been  increasing  rapidly  during  the  last 

decade.  This  proniij^cs  ver>'  favorably  for  the  prol»ability  of  cure 
in  gastric  cancer  when  we  once  have  learned  to  advine  exploraton' 
incision  on  grave  suspicion  and  cease  to  wait  for  clinical  findings 
to  detemitne  the  presence  of  cancer.  I  would  not,  however, 
convey  the  itiea  that  all  clinically  n^cognizalile  cancers  are  inop- 
erable or  that  all  those  tliseovered  by  exploration  are  operalile. 
The  question  can  be  settleil  only  by  opening  tiie  abdomen  and 
inspecting  the  field.  A  moderat-ely  high  mortality  attaches  tu 
partial  ga^streiHomy  and  a  very  high  mortality  to  complete  gas- 
trectomy. Cim<*cr  of  the  utenis  presents  one  of  the  gloomiest  and 
most  disheart4*mng  pictures  tlie  surgeon  has  to  contemplate; 
th(K)retieally,  looking  as  if  it  should  promise  a  rather  favoralile 
field  for  cure,  each  surgeon's  experience,  whether  large  or  smalb 
proves  it  to  he  one  of  the  ver>^  most  hopeless  of  surgical  lesions. 
The  ultimate  recover^'  of  tlu^se  eases  is  covereit  by  something  less, 
probably  very  nmch  lensj  than  10  per  cent.  In  reality  it  is  not 
likely  much  more  than  5  per  cent.  Late  diagnoses  are  here,  too, 
responsilde  for  somewhat  of  the  small  number  of  cures,  but  not 
entirely.  No  man  can  say  whether  a  uterine  cimcer  is  ojx^rable 
until  he  has  explorcHi  the  pelvis  through  an  abdominaJ  incision 
(Wertheim).  Cancer  of  the  liver  is  almost  absolutely  hopeless; 
the  only  Xy]w  that  cim  possibly  become  imienable  to  excision  is  a 
single  nodule  situated  near  the  surface  or  the  margin  of  the  organ. 
Cancer  of  the  l>ladder,  whetlier  treatwl  by  removal  partial  reset*- 
tion,  or  total  extirpation^  shows  permanent  cures  of  10  per  cent, 
and  less,  average  about  7  per  cent.  Cancer  of  the  reetmii  is  more 
fata*;  both  as  to  operative  mortality  and  recurrence  in  >'oung 
patients,  i.  e,,  under  thirty  ycmrs  of  age;  both  decrease  gradually 
until  the  age  of  fifty.  Between  fifty  and  sixty  years  is  the  period 
that  gives  the  smalk^t  operative  mortality,  about  12  per  cent., 
and  the  smallest  percentage  of  recurrence,  60  per  cent.  (Tuttle), 
Cancer  of  the  esophagus  may  l>f?  accepted  now  as  invariably  fatal ; 
since  the  advent  of  (hfferential  pressure  methotls  for  intrathoracic 
Burger>^  there  has  lieen  considerable  efTort  to  i>erfect  a  technic  for 
resection  of  the  esophagus,  but,  while  the  results  are  somewhat 
encouraging,  the  cases  are  not  sufficiently  numerous  to  offer  much 
hope  of  recovery. 

The  remaining  sites  of  cancer  are  of  minor  importance,  so  far  as 
frequency  is  concerned,  as  compared  with  those  discussed  above; 
and  the  factors  which  influence  the  prospect  have  been  discussefl 
with  sufficient  elaborateness  to  render  the  reader  capable  of  form- 
ing a  correct  prognosis  without  discussion  in  detail. 

That  spontaneous  recover}^  from  cancer  has  occurred  is  un- 
doubted, but  it  is  so  rare  an  occurrence  that  no  hope,  utterly  none, 
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can  be  offered  by  the  physician.  He  does  his  duty  when  he  tells 
his  patient  that  caneer  kills  antl  always  kilk  when  left  to  itself. 

The  outlook  in  Cimcer  eases  then  is  gloomy  because  the  cancer 
m  not  attacked  e*arly  enough,  and  about  the  onh'  hope  at  prt»?;ent 
\&  to  disseminate  a  correct  knowledge  of  the  facts,  so  that  patients 
will  apply  on  slighter  suspicion  of  disease,  nnd  siilimit  to  radical 
proper  ill  res  on  microscopic  rather  than   on  clinical  evidence. 

Treatment. — Treatment  is  divisible  into  cnrative  and  palliative, 
ii])plicable  respectively  to  operable  tmd  to  inoperable  canecT. 
These  terms  have  already  been  defined  umler  Sarcoma,  but 
repetition  is  pardonal>le.    An  operable  cancer  is  one  which  offers 


ds,  eyf,  DrV^ital  tia^uc,  and  flotjr  of  urhif  rcinfjvef!  for  t^pithe- 
r  lid.     The  lower  opening  is  into  the  ant  rum  and  nastd  cavity. 

a  possibility  of  removal  of  the  entire  mass  of  cancer  cells  and  which 
offers  an  operative  and  an  ultimate  recover>\  An  inoperable  cancer 
fails  in  one  or  both  of  these  respects. 

The  curative  treatmtmt  of  caneer  contemplates  the  complete 
removal  or  destruction  of  the  tumor  by  whatever  means  it  is  to  be 
accomplished.  So  long  as  a  smgle  cancer  cell  capable  of  grcnrth  and 
situated  favorably  remains  in  the  liody,  the  patient  is  not  core^d. 
Since  it  is  impossible  to  know  just  how  far  the  growth  has  ex- 
tended, it  is  manifest  how  one  can  never  be  absolutely  positive 
that  cancer  has  been  cured.  The  means  employed  for  the  cure 
of  cancer  are  operation,  cauterization,  ^r-rays  anil  ratlium,  fulgura- 
tion  and  escharotics,  or  combinations  of  these. 
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The  operaiufe  ireaiment  of  cancer  can  be  a  rational  procedure 
and  can  offer  the  best  resuh^  only  when  it  is  based  upon  an  ac- 
curate  understanding  of  the  behavior  of  cancerous  tissue  relative 
to  the  normal  tissues,  especially  its  capacity  to  infiltrate,  to  attack 
the  l\Tnph-node«  either  by  direct  extension  or  by  the  escape  of 
cancer  celLs  into  the  i\7npli-streani»  its  metastast^s^  and  the  capacity 
of  implantation  grafts.     Certain  practical  conclusions  have  been 
dra\\ii  from  a  just  consideration  of  these  factors,  and  failure  U 
al>ide  by  them  may  result  disastrously  for  the  patient.    Owing  t^m^^ 
the  tenilency  to  infiltrate,  often  far  beyond  the  limit^js  of  clinica!^,^^ 
evidence,  the  first  reciuireiiient  in  the  excision  of  cancer  is  that  th^.     ^ 
incision  shall  be  made  relatively  wide  of  the  cancer  limit«i  an-*.^^ 
that  if  possible  the  organ  in  which  the  tumor  appears  should  l:tr:^^ 
excised.    This  rule  is  mollified  by  resection  of  a  part  of  the  org^^^^jj 
if  it  is  of  vital  importance  and  if  the  tumor  is  smalL    The  sacrifi-^^ 
of  tissue,  skin,  nniscle,  bone,  wiiatever  it  may  be,  is  considcr^^ 
necessan,^  if  there  is  any  question  of  its  invasion.     Second,  the 
tumor  and  the  l>Tnph-nodes  into  which  it  is  likely  to  spread  are 
both  to  be  removed,  preferably  en  ma^fie,  whether  they  show  figm 
of  enlargement  or  not.    This  means  not  only  that  node^  and  tunK^ 
are  to  be  cleareil  out,  but  the  entire  group  of  nodes  and  lymph- 
channels  cunnectiiig  them  with  the  tumor.    For  if  cancer  extentis 
its  root-like  processes  along  the  l>Tnph-channek,  to  leave  them 
woulrl  mean  certain  recurrence  of  the  tumor. 

On  account  of  the  pos8ibilit>'  of  metiista^is  it  is  neccssan' that 
the  tumor  shall  be  himdied  as  gently  and  manipulated  as  littlfi  ^ 
possil.ile  prior  to  imd  during  the  operation,  and  it  should  also  l><'  ^ 
rule  of  eomnion  practice  to  ligate  the  important  vessels  whi'  i 
supply  the  tumor  early  in  the  operation,  so  that  if  the  nec«^^s.■l^y 
manipulation  should  dislodge  an  embolus  it  cannot  be  camiJ 
away  from  its  place. 

The  possibility  of  implantation  grafts  seizing  as  the  cause  of 
recurrence  is  not  sufficiently  impresscil.  The  tumor,  tiie  hinpb- 
noiles,  all  cancer-bearing  tissue  should  t>e  excised,  not  dug,  torn, 
or  curetted  out,  and  the  instrmiients  should  never  come  in  contact 
with  cancer  cells  nor  the  latter  be  allowed  to  come  in  eoniact  ^ith 
the  raw  surfaces  of  the  wound.  Unquestionable  cases  of  this  form 
of  recurrence  have  been  reported,  and  if  the  truth  were  knovn 
they  would  doubtless  hv  much  more  nmnerous.  If  it  is  necessary 
to  cut  into  cancerous  tissues  for .  microscopic  specimen^i,  or  if  *'» 
be  done  accidentally,  the  tissues  should  be  guarded  from  con- 
tamination just  as  assiduously  as  one  would  guard  the  peritoncuni 
against  an  infected  focus.  The  cut  cancer  surface  should  imin^ 
diately  be  cauterized  with  carbolic  acid  or  Harrington's  sohitirti 
and,  if  possible,  closed  b}'  sutures. 
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niustrative  of  the  operative  treatment  of  cancer  two  examples 
will  be  given^  namely,  cancer  of  the  brea^st  and  of  the  pt*njs.  In 
cancer  of  the  breast  the  whole  of  the  organ,  a  varying  area  of  sur- 
rounding skin  and  fat,  the  pectoral  mnscles,  and  the  axillary  fat 
which  contabis  the  l>Tnph-nodes,  are  all  to  be  removed  1  :>y  single 
block  dissection,  working  preferalily  from  aljove  downward  and 
ligating  early  the  vessels  coming  downward  from  the  axillar>^ 
a^ter\^  It  may  be  neeessar>^  to  extend  the  incision  above  the 
cla\dcle  and  to  remove  the  sui>raclaviciitar  fat  and  nodes.  If 
oa  removal  of  this  tissue  it  is  found  that  the  tumor  has  attnrknd  the 


Fig,  211. — Dissection^  required  to  remove  growth  shown  in  Fig.  179. 


thoracic  wall,  it  too  requires  to  be  resected,  preferably  under  dif- 
ferential pressure.  Certain  surgeons  spare  the  pectoral  muscles, 
simply  cleaning  away  the  Ijinph-bcaring  fascia. 

If  the  penis  is  affected,  the  whole  of  the  body  of  the  oi^an 
back  to  the  osseous  attachments,  and  the  lymphatics  of  the  groin 
with  the  connectuig  Ijinph-channels  and  connective  tissue^  must 
be  dissected  away  in  one  mass. 

From  what  has  already  been  stated  concerning  the  require- 
ments for  the  cure  of  cimcer,  to  the  effect  that  ever}'  vestige  of  the 
growth  must  be  removed,  it  is  needless  to  state  that  by  whatever 
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means  this  end  h  accomplished,  cure  mil  follow.  The  employ- 
ment of  the  actual  cautery  has  been  resorted  to  in  the  past  \Wth 
consiilerable  frequency  for  the  destruction  of  cancerous  tissue 
with  a  view  of  producing  a  cure.  It  Ls  used  at  the  prest*nt  time  for 
the  stmie  purpose,  Imt  with  much  more  restriction.  The  de\4ous 
paths  of  iiifiltration  and  the  growth  of  the  cancer  mass  m  slender 
processes  alonjE;  the  IxTUph-cliamiels  would  teach  the  danger  of 
leaving  unhanned  portions  of  the  tumor  in  situ  to  continue  its 
growth  ix^rhaps  even  with  increased  vigor.  Naturally,  this  plan 
of  treatment  is  feasible  only  in  cancers  of  the  skin,  ptissil4y  also  of 


Fig*  212. — Showing  result  of  removal  of  ri^ht  par,  parotid  ^land^  and 
surrounding  ekiri  for  a  large  (*iiithelioina  of  lower  half  of  ear.    Treated  wid 
je-rays  immedjately  after  operation. 


the  mucous  membrane  of  the  mouth.  And  if  one  can  l>e  sure  that 
no  widespread  infiltration  has  occurred  and  that  no  bivasion  of  the 
regional  lymph-nodes  has  taken  place,  that  is^  if  the  tumor  is 
confined  to  narrow^  superficial  limit.s,  it  cannot  l>e  doubtful  tha 
cure  may  be  obtained  in  this  way.  The  greater  field  that  maj 
be  covered  by  careful  dissection,  and  the  more  definite  accuracy 
with  which  diseased  or  suspected  tissues  may  be  removed  w^ithout 
harm  to  the  related  structures,  have  led  the  majority  of  surgeons 
to  a!>andon  the  actual  cauter>^  in  favor  of  the  scalpel  When  cauter- 
ization is  chosen  as  the  most  suitable  agents  it  should  be  done 
with  an  instrument  heated  to  a  dull-red  C*cherry")  hue,  so  as  to 
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iplish  hemostasis  at  the  same  time.  The  tissues  should  be 
cauterizetl  for  some  distance  in  every  direction  from  the  tumor 
mass.  There  is  no  doubt  that  cauterization  properly  done  is  a 
much  more  satisfactory'  plan  than  the  next  tc*  be  discussed,  namely, 
e^charoties;  however,  it  is  accepted  now-anilays  usually  as  an 
adjuvant  to  be  employed  as  a  preliminary  step  antl  to  be  followed 
up  by  some  more  reliable  agent.  The  value  of  cauterization  in  the 
treatment  of  inoperable  cancer  and  for  relief  of  certain  complica- 
tions will  be  discussed  later, 

Similarly  to  cauterization,  escharotic  drugs  (potential  cautery^) 
are  employed  occasionally  for  the  remo%' al  of  cancer,  again  super- 
ficial They  were  formerly  employed  very  extensively,  but  are 
now  left  as  the  remedy  of  choice  to  that  vampire  of  modem 
medicine,  the  cancer  quack.  The  same  rule  obtains  in  this  as  in 
cauterization^  viz.,  if  all  the  tumor  eelis  are  destroyed^  cure  results; 
and  if  not,  no  cure  follows.  The  selective  action  of  eseharotics  for 
cancerous  tissue  in  preference  to  adjacent  normal  tissue  I  iiave  not 
been  aide  to  see  verified,  although  I  have  had  the  pri%dlege  of  ex- 
amining many  such  specimens.  The  tissues  are  destroyed  in  toio 
to  a  certain  depth  and  the  eschar  is  throwTi  off  by  the  healing 
process.  The  timgs  used  by  preference  are  some  preparation 
of  arsenic^  especially  arsenious  acid  or  the  chlorid  of  zinc.  The 
most  popular  fonnulas  employed  were  knowTi  as  Viemia  paste  tmd 
London  paste.  There  is  no  doubt  that  many  cures  have  been 
produced  iiy  these  drugs;  there  is  k^s  doubt  that  unnumbered 
hosts  have  gone  to  their  graves  because  this  line  of  treatment  was 
given  preference  over  unquestionably  more  efficient  plans. 

The  discover^'  of  x>rays  brought  into  the  therapeutics  of 
cancer  the  most  astonishing  and  satisfactory  remedy  that  the 
profession  has  yet  kno%\ii.  The  dangers  of  this  form  of  electricity 
to  both  patient  and  physician  catmot  be  entered  into  in  this 
connection,  Suffice  it  to  say  that  the  first  lesson  to  be  learned 
in  reference  to  this  plan  is  that  the  treatment  of  any  lesion  by 
a:-rays  should  be  left  entirely  in  the  hands  of  those  who  are  skilful 
m  their  use  and  w^ho  have  had  sufficient  exTierience  to  escape  the 
serious  blunders  that  may  befall  the  novice.  It  is  needful  also  to 
emphasize  the  fact  that  x-rays  are  not  a  panacea  for  ciuiccr. 
The  number  of  cancers  amenable  to  this  treatment  is  compara- 
tively limited,  embracing  only  those  which  appear  on  the  skin  or 
the  easily  accessible  mucous  membranes,  as  in  the  mouth;  nor  is 
it,  indeed,  capable  of  cure  in  all  of  these.  The  deeper  tumors  are 
not  curable  by  this  treatment,  and  in  a  general  way  cancer  of  the 
mucous  raemlirane  is  much  less  susceptible  to  it  than  cancer  of  the 
skin.  The  denser  the  tissue  to  be  penetrated  by  the  rays  before 
reaching  the  cancer  cells,  and  the  thicker  the  tissue  lying  be- 
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tween  them  and  the  surface,  the  less  efiiciently  do  the  rays  destr 
them.     Hence,  the  most  adaptable  field  for  the  emplox-mont 
ar-raye  wi  a  cure  is  in  thin  superficial  cancers.    Deception  of  l> 
patient  and  physician  often  occurred  while  the  profession 
learning  this  lesson,  for  the  ulcerating  surface  of  a  cancer  may 
made  to  heal  almost  like  a  wound  healing  by  second  intentic 
while  the  de<»per  portions  of  the  tumor  are  retarded  little  if  any  by 
the  attenuated  rays  that  chance  to  reach  them.    Therefore,  in  al^ 
cases  of  deep  cancer  no  att^empt  need  be  made  to  produce  a  cu 
whether  the  cancer  originatetl  deeply,  or  has  by  infiltration,  meti 
tasis,  or  l>iiiphatic  involveuient  grovm  deeply  into  the  tissue 
It  is  all  one;  the  rays  do  not  penetrate  the  tissues  sufficiently 
kill  the  growth,  although  they  may  retard  it.    Another  feature  i 
a?-ray  treatment  of  cancer  is  the  influence  it  has  in  alleviati 
pain,  even  in  inoperable,   incuralile  coi^es.     Inoperable  cance 
are  sometimes  nuiterially  ralucwl  in  size  and  retarclecl  in  gro>*1 
by  a*-rays.     Radium  and  Finsen  rays  are  employed  in  a  man 
similar  to  that  of  x-rays  and  with  fairly  good  results,  althouj 
the  latter  treatment  is  ahnost  universally  used  to  the  exclusio 
of  the  former  two. 

Fulguration  i.s  a  plan  of  electric  treatment  devised  by  de  Kent-_ 
ing-Hart^  of  Paris.    This  treatment  is  still  in  its  infancy,  hnvm 
been  first  pul:>lished  about  five  years  ago,  but  the  results  so  fai 
reported  by  him  would  indicate  that  it  is  a  valuable  adjunct  to  th 
treatment  of  cancer.    It  naust  1  )e  emphasized,  too,  that  it  is  cunvl 
tive  only  when  the  macroscopic  tumor  mass  has  been  removed | 
by  excision.     Even  when  complete  removal  of  the  timior  k  im- 
possiblCp   this   treatment   renders  ser\4ce  by   relieving  pain,  i>)*j 
control    of   hemorrhage,    and    other    troubk^some    or   dangerous 
complications,     de  K*\ating-Hart  advocates  thorough  removal  rf 
the  tumor  and  immediate  fulguration  of  the  wound,  and  cliiim^ 
and  apparently  proves  that  recurrence  will  be  less  frequent  or 
longer  delayed,  that  many  can  be  cured  by  this  plan  who  ^^tniia  [ 
fail  to  be  cured  (who  liave  inde<*d  failed)  Ijy  other  plans,  aiul  tlii** 
considerably  longer  expectancy  c^im  be  oiTered  in  many  hopck^ 
cases.     The  time  of  treatment  averages  about  one  minute  p^"'  | 
square  centimeter.     Anesthesia  is  imperative. 

The  ideal  treatment  in  many  cases  of  cancer  is  a  combination  | 
of  two  of  these  methods.    In  those  cases  which  are  pre-eminently 
amenable  t^i  x-rays,  but  in  which  the  mass  of  timior  tiisuc  i:?  ^ 
great  as  to  offer  a  possible  prevention  of  cure,  it  is  absolutely  nea^ 
sary  that  the  tumor  shall  be  removed  by  excision  or  destroyed  by 
the  actual  cautery  prior  to  Ijcginning  the  x-ray  treatments.    *Dj 
such  crises  the  wound  should,  when  it  is  at  all  feasible,  be  pcrmiiwl 
to  remain  open,  so  that  tUrect  exposure  of  any  residual  cancer 
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celk  may  be  obtained.  In  those  eases  in  which  the  treatment  is 
par  excellence  operative,  it  is  a  wise  phin  to  expose  the  field  to 
z-rays  to  produce  a  redoubletl  assoranee  that  no  vestige  of  can- 
cerous tissue  shall  escape.  This  may  he  done  prior  to  closure  of 
the  wound  or  subsequent  to  healing.  The  former  plan  is  imprac- 
ticalile  in  the  majority  of  eases,  and  unless  the  tumor  is  situated 
near  the  surface  of  the  body,  as,  for  example,  in  the  breast  or  the 
penis,  no  benefit  can  be  hoped  for.  The  intlications  at  the  present 
time  are  that  fulguration  is  also  a  very  valuable  adjunct  to  opera- 
tive treatment.  It  is  to  be  employed  at  the  completion  of  opera^ 
tion,  w^hile  the  patient  is  still  anesthetized. 

TrealTfient  of  Inoperable  Cancer. — The  physician  must  not  lose 
sight  of  the  fact  that  his  services  may  be  of  untold  value  in  cases 
of  incurable  cancer.  The  demand  for  such  treatment  is  for  the 
accomplishment  of  one  or  more  of  the  foUowdng  ends:  To  prolong 
the  life  of  the  patient  as  much  as  possible;  to  relieve  pain  and 
discomfort;  to  re-estal>lish  the  possibility  of  necessary  function, 
which  has  been  intermpted  by  the  presence  of  tumor;  to  control 
hemorrhage;  to  prevent  or  correct  decomposition  and  the  at- 
tendMit  stench,  ulceration,  and  inflammation. 

By  attending  carefully  to  two  factors,  namely,  to  maintain 
nutrition  and  to  prevent  depletion,  much  may  be  done  to  prolong 
the  life  of  cancer  patients.  Especially  is  this  to  be  accomplished 
by  pursuance  of  the  instructions  which  follow,  and  by  the  em- 
plo>Tnent  of  those  agencies  which  retard  the  growth,  whether 
operation,  x-rays,  radium,  or  fulguration. 

Pain,  when  present  in  cimcer,  is  often  excruciating.  The  first 
requisite  is  to  decide  whether  the  pain  arises  from  the  cancer 
itself  or  from  a  complication.  If  the  cancer  itself  is  pro<lucmg 
the  pain  the  first  idea  should  be  to  relieve  it,  if  possible,  by  the 
resection  or  a\^lsion  of  the  sensorv^  nerv^es  supplying  it.  This 
can  be  done  with  greatest  satisfaction  in  cancer  of  the  mouth  or 
tongue.  If  pain  be  due  to  some  complicating  factor,  correction 
of  this  factor  may  be  possible  and  safe,  and  its  perfonnance 
should  be  demandtnl  even  though  it  will  not  prolong  life.  In 
all  cases  where  pain  is  present  :r-rays  should  lie  thoroughly  trieii, 
for  it  is  perhaps  tlie  most  potent  agent  we  have  for  satisfactory 
relief  of  pain,  and  at  the  same  tune  tends  to  retard  the  growth 
and  often  even  to  reduce  the  size  of  the  tmnor.  It  is  useless  to 
expect  a?-rays  to  relieve  the  pain  pro^luced  by  obstruction  and 
similar  complications.  If  the  pain  cannot  l>e  relieved  by  the 
above  or  other  agencies  at  hand^  the  patient  should,  as  much  as 
possible,  be  made  comfortalvle  by  the  administration  of  :mod\Ties 
and  narcotics,  of  which,  of  course,  morphin  stands  at  the  head  of 
the  list.    Of  all  cases,  the  physician  is  excusable  for  acbninistering 
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morphin  for  the  few  days  that  remain  to  the  patient  who  has  in- 
curable cancer. 

The  life  of  incurable  cancer  patients  can  very  frequently  be 
prolonged  by  relief  of  complications  which  interfere  wdth  nutri- 
tion or  elimination,  and  at  the  same  time  much  unnecessary 
discomfort  be  removed  or  avoided.  In  this  way  the  patient  who 
has  cancer  of  the  esophagus  may  be  treated  by  gastrostomy; 
cancer  of  the  larynx,  by  tracheotomy;  of  the  pylorus,  by  gastro- 
enterostomy; of  the  small  intestine,  .by  entero-enterostomy  or 
resection;  of  the  cecum,  by  enterocolostomy;  of  the  rectum,  by 
colostomy;  of  the  prostate  or  bladder,  by  cystotomy. 

Control  of  hemorrhage  in  cancer  is  frequently  the  greatest 
burden  of  the  physician.  It  is  unnecessary  to  mention  the  ordi- 
nary plans  of  hemostasis  in  general  use.  They  are  of  service 
here  as  elsewhere,  but  the  conditions  are  different,  and  the  hemor- 
rhage controlled  to-day,  to-morrow  recurs  and  may  result  fatally. 
The  prevention  of  ulceration  and  necrosis  is  of  prime  importance 
in  the  avoidance  of  cancer  hemorrhage;  but  often  these  cannot 
be  preventeii  long.  Two  plans  are  especially  applicable  for  this 
purpose,  provided  the  general  condition  of  the  patient  will  permit 
them,  namely,  ligature  of  the  blood-vessels  suppl>dng  the  tumor, 
or  removal  of  the  entire  growth,  if  this  can  be  done  more  safely 
and  more  effectively  than  ligation  in  continuity.  The  superiority 
of  removal  over  ligation  lies  in  the  fact  that  in  the  former  col- 
lateral circulation  will  not  re-establish  the  hemorrhage.  Hemor- 
rhage may  often  be  controlled  by  removal  or  destruction  of  the 
decomposing  portions  of  the  tumor,  as  in  cauterization,  curetment, 
or  the  application  of  acetone  in  cancer  of  the  cervix  uteri. 

Infection,  ulceration,  decomposition,  and  inflammation  are 
partially  amenable  to  the  same  j^lans  here  as  elsewhere.  I  say 
partially,  because  the  important  factor  of  resistance  on  the  part 
of  the  living  tissues  to  such  influences  is  either  wanting  or  reduced 
to  a  very  low  state.  Cleanliness,  the  emplo>Tnent  of  antiseptics 
and  deodorants  are  the  plans  upon  which  we  must  rely.  It  is  only 
by  untiring  efforts  that  even  a  modicum  of  reUef  can  be  secured  in 
many  cases. 


Definition. — A  cyst  may  he  defined  as  a  closed  sac  filled  with 
a  fluid,  semifluid,  or  caseoys  substance.  The  sac  may  be  a  vestige 
remaining  from  unoljliteratetl  embryonic  structures,  anatomically 
normal  or  atlventitioos. 

Stmcture.^The  structure  of  cysts  is  very  simple.  In  those 
which  form  in  normal  anatomic  spaces  the  sac  is  unchanged, 
except  in  so  far  as  distention  and  the  formation  of  new  connective 
tissue  added  to  its  outer  surface  cause  an  increase  in  its  thickness. 
In  the  new-formed  cysts  the  sac  is  made  up  of  connective  tissue. 
Those  cysts  arising!;  from  tumors  are  peculiar  in  this  resfject,  namely, 
that  they  have  a  wall  line<l  with  one  or  more  layers  of  tumor  cells, 
the  adenocystomata  having  a  distinct  capsule,  which  ser\'es  at  the 
same  time  as  the  fibrous  ixirtion  of  the  sac,  and  cystic  sarcomata 
which  have  no  such  capsule,  the  tumor  cells  alone  forming  a  limits 
lag  wall  to  the  fluid  contents. 

Cj'st^  are  uniloeularj  having  a  single  eavityi  or  multilocular^ 
having  more  than  one  cavity;  often  these  cavities  are  numerous. 
In  multilocular  cysts  the  septa  separating  the  various  cavities 
are  constructed  of  the  same  material  as  the  sac. 

The  lining  of  cyst  cavities  may  be  simply  the  normal  epithelial 
or  endothelial  cells  found  in  the  normal  structure  from  which 
the  cyst  arises.  These  cells  may  continuously  cover  the  in- 
terior surface  of  the  sac  or  only  partially  cover  it,  having  been 
sepiirated  by  excessive  distention.  In  other  instances,  namely, 
m  cysts  of  new  formation,  there  may  or  may  not  be  a  cellular 
lining. 

Contents* — The  contents  of  cysts  vary  bo  widely  that  they  can 
he  discussed  adequately  only  in  cormection  with  the  various  cysts 
as  they  are  taken  up  seriatim.  These  contents  are  derived  either 
from  the  lining  of  the  cyst,  from  some  connected  normal  struc- 
ture, or  from  some  accidental  source,  as  in  case  of  hemorrhage  or 
necrusis. 

Characteristics-— The  general  characteristics  of  cysts  are  to  be 
summed  up  in  the  statement  that  they  are  such  as  would  be  pro- 
duced by  any  well-defined  sac  located  ^\'ithin  the  tissues,  namely, 

631 


632  PBINCIPLES  OF  8UBGEBY 

as  a  movable,  soft,  boggy,  or  fluctuating  mass.  They  are  well 
defined  in  outline,  much  as  encapsulated  tumors.  Cysts  usually 
grow  more  or  less  in  a  spheric  shape  unless  influenced  by  the 
surrounding  structures.  Aspiration  of  cystic  cavities  usually 
reveals  the  presence  of  the  characteristic  contents  of  the  special 
cyst  in  question.  This  statement  is  not  intended  as  a  recom- 
mendation to  employ  aspiration  as  a  routine  diagnostic  meas- 
ure. The  habitual  sites  of  formation  of  cysts  adds  much  to  the 
facility  of  reaching  an  accurate  diagnosis.  The  rule  is  that 
cysts  are  tightly  distended  by  their  contents,  although  they  are 
sometimes  flaccid.  The  cyst  wall,  instead  of  being  thinned  by 
distention,  is  often  thickened  by  a  heavy  deposit  of  connective 
tissue. 

Complications. — Cysts  are  subject  to  few  complications.  They, 
of  course,  may  become  inflamed  and  rendered  thereby  more  tense 
and  larger,  and  accompanied  with  the  usual  local  and  general 
symptoms  of  inflammation.  Necrosis  or  rupture  of  the  cyst  rarely 
occiu*s.  If  pus  forms,  the  contents  of  the  cyst  are  modified  accord- 
ingly. 

Classification. — I.  Retention  cysts. 

1.  Sebaceous. 

2.  Mucous. 

3.  Cysts  of  glands  and  their  ducts. 

(a)  Kidney — ^hydronephrosis. 
(6)  Gall-bladder. 

(c)  Pancreas. 

(d)  Salivary  glands  and  ducts. 

(e)  Vulvovaginal  glands. 
(/)  Breast. 

(g)  Meibomian  glands.  Chalazion. 
(h)  Sudamina. 
(i)   Lymphatic, 
(fc)  Chyle  cysts. 
(l)   Nabothian  cysts. 
II.  Exudation  cysts. 

1.  Hydrocele. 

2.  Bursal  cysts. 

(a)  Miners'  elbow. 
(6)  Weavers'  bottom. 

(c)  Housemaids'  knee. 

(d)  Boyer's  cyst. 

3.  Hydrothorax,  ascites,  and  hydroperi- 
cardium — not  classed  as  conventional 
cysts. 

in.  Extravasation  cysts. 


Embr>^onal  cysts, 

1.  Th>Toglossal  or  thjTolmgual* 

2,  Branchial, 
Urachal 

Hydrocele  of  the  core!. 
Seciu€\st  ration. 
Urogenital. 

7,  Vitello-intestmal. 

8.  Kidney  and  liver. 
Cholesteatoma* 
Dentigerous, 

V.  Cysts  of  new  formation. 

1.  Of  soft  parts — hemorrhagic. 

2.  Of  bones. 

3.  Of  tumors- 
(a)  Cystadenoma. 

(1)  Mammary. 

(2)  Ovarian, 
(fc)  Of  sarcomata. 

4.  Necrotic. 
Parasitic  cysts. 

1.  Echinococeus. 

2.  Cysticercus  cellulos®. 
VII*  Dermoids, 

VIIL  Traumatic  inclusion. 


» 


Retention  Cysts. — ^A  retention  cyst  is  one  which  forms  in 
consequence  of  obstruction  to  the  outflow  of  secretions  or  other 
body  fluids  and  their  consequent  accumulation  and  distention  of 
the  ducts  or  glanils. 

Cause, — The  cause  of  such  obstruction  may  be  verj^  varied, 
one  or  more  causes  pertaining  to  one  tji^e  of  cyst,  while  another 
type  may  be  produced  by  ver>'  different  causes.  The  usual  ob- 
structions are  cicatrices  or  strictures,  foreign  bodies,  such  as  cal- 
culi in  the  lumen  of  the  duct,  tumors  pressing  upon  and  collapsing 
the  duct  or  invading  and  blocking  it^  and  torsion  of  the  duct. 

Sebaceous  Cysts. — Sebaceous  cysts»  or  atheromata,  are  due 
to  the  blockage  of  the  sebaceous  glands  of  the  skin,  and  con- 
sequently du  not  occur  on  those  surfaces  of  the  body  which  have 
no  sebaceous  glands,  namely,  on  the  palms  and  soles.  They  may 
occur  on  any  other  part  of  the  cutaneous  surface,  hut  are  far 
more  frequently  found  on  the  face,  scalp,  neck,  shoulders,  back,  and 
scrotum.  They  are  produce*!  l>y  the  fonnation  of  comedones  in 
the  mouths  of  the  glands  or  by  cicatrization  at  the  mouth  of  a  seba- 
ceous gland ;  the  former  is  the  more  frequent  cause.    Paradoxically 
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the  site  of  most  common  formation  of  comedones  is  rarely  affected 
by  sebaceous  cysts,  owing  to  the  dense  comiective  tissue  in  which 
the  glands  lie. 

The  contents  of  sebaceous  cj^sts  are  a  dirty,  grayish-looking, 
caseous  residue  of  the  secreted  sebum.  Sometimes  the  employ- 
ment of  pressure  vdll  (hslodge  the  comedo  and  allow  the  evaeuation 
of  the  cyst  contents  through  the  mouth  of  the  gland  in  a  worm- 
hke  thread,  SebaceoiLs  cysts  may  he  single  or  multiple,  occ 
sionally  numerous.  They  are  usually  small,  although  one  occ 
sionally  sc^s  one  the  size  of  a  hen's  egg,  rarely  a.s  large  as  a  tan-* 
gerine  orange.    They  grow  rather  in  a  spheric  shape  when  large. 


Fig.  213.— Cy«t  occtirring  in  tongue  of  a  woiuan. 

but  the  smaller  ones  may  be  either  spheric  or  of  a  flattened  saucer 
shape.  They  have  a  bogg>'  feel^  the  larger  ones  often  being 
pseudofluctuant.  They  orighiate  in  the  skin,  imd,  while  they 
are  distinctly  movable  over  the  remainder  of  their  surface,  a  point 
of  attaclmient  can  usually  be  thscoverecL  Their  surface  is  smooth 
and  they  are  elevate*  1,  tumor-like,  above  the  surroimding  skin 
level.  In  the  scrotimi  the  coverings  may  be  so  tliin  as  to  sh< 
the  whiteness  of  the  contents  distinctly. 

Sebaceous  c^^st^  cause  no  pain  and  do  not  endimger  Ufe*  Th^ 
sometimes  become  inflamed  and  may  suppmate,  rest»mbling  some- 
what an  acute  funmcle,  from  which  they  can  be  distinguished 
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the  comedo,  the  history  of  a  si^^elling  prior  to  the  appearaiuse  of  in- 

fiammation,  by  the  contc^nts  of  pus  and  ctiseous  material  and  by 
the  absence  of  a  core.  When  inflamed  cysts  are  treated  as  an 
absceSvS  they  recur,  unless  the  inflammatory  process  has  been 
severe  enough  to  dei?troy  the  Uiiing  of  the  sac. 

Treatment. — Sebaceous  cysts  are  treated  by  total  excision  of 
the  sac,  preferably  without  opening  it.  If  the  sac  is  acciilentally 
opened  the  utmost  care  shouhi  be  employed  to  remove  everj^ 
vestige  of  it  to  prevent  return  of  the  cyst.  Expulsion  of  the 
eontent^  is  a  wort lil ess  procedure.  If  for  any  reason  the  sac 
cannot  be  disscctcni  out,  or  if  it  is  deemed  advisable  not  to  at- 
tempt dissection,  the  lining  should  be  thoroughly  eauterizetl  with 
pure  carbolic  acid  or  othen^ise,  packet!,  and  allowed  to  heal  from 
the  bottom. 

Mucous  Cysts.--=Mucous  cysti?  sustain  the  same  relation  to  the 
mucous  glands  that  scbaccxjus  cysts  do  to  the  sebaceous  glands. 
Mucous  cysts  occur  as  a  consc»quence  of  bloekj:ige  or  obliteration 
of  the  mouths  of  the  glands  by  cicatrices.  They  are  found  espe- 
cially in  the  lining  of  the  mouth  and  on  the  tongue,  occasionally 
they  appear  in  the  vagina;  Nabothian  cysts  are  of  this  t>i)e. 
They  are  iLsually  small,  rarely  attaining  the  size  of  a  chestnut. 
They  are  fluctuant  and  translucent.  Aspiration  procures  a  thin, 
ropy,  mucoid  fluiil.  They  may  form  much  more  rapidly  than 
sebaceous  cysts. 

Treaimcjit. — The  treatment  consists  in  excision,  preferably 
foUow^ed  l>y  suture.  Where  this  is  not  feasible,  the  sac  may  be  sUt 
open  and  the  hmng  cauterized  or  otherwise  destroyed  and  the 
cavity  allowed  to  heal  from  the  bott^^m. 

Duct  Cysts. — Among  the  c^sts  formhig  in  the  glands  or  the 
duct^  alTor<ling  an  outlet  to  them  the  usual  ones  are  those  of  the 
salivar>'  glands,  the  gaU-blatlder,  the  pancreas,  the  kidneys,  and 
the  vulvovaginal  glands.  In  any  of  these  the  causative  tigent  is 
mechanical  obstruction  to  the  duct,  namely,  stones,  scars,  stric- 
tures, torsion,  tumors  within  or  mthout  the  duct.  In  the  salivary 
glands  the  coimnon  cause  is  a  stone  within  the  duct  of  the  parotid 
luid  of  the  submaxillar^^  glands.  The  obstruction  of  Rivini's 
ducts,  on  the  contrary',  is  cicatricial.  The  other  possible  causes, 
excepting  torsion,  may  apply  here.  Obstruction  of  Stenson's  duct 
may  cause  cystic  dilatation  of  the  duct  or  of  the  gland;  while  ol> 
struct  ion  hi  Wharton's  duct  causes  distention  of  the  submaxillary 
gland  owing  to  the  rigidity  of  the  duct.  Obstruction  to  Rivini's 
ducts  causes  dist-ention  of  the  ducts  and  produces  a  sublingual 
cyst  knoiMi  as  ranula. 

Cysts  of  the  parotid  gland,  Stenson's  duct,  and  tbe  submaxil- 
lary gland  fluctuate  in  size  if  the  obstruction  is  incomplete,  becom- 
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ing  larger  when  salivan^  secretion  is  stiniulat>ed  during  the  inges- 
tion of  food  or  acids.  The  recognition  of  these  cysts  is  eas>^  when 
the  anatomic  site  of  the  structures  containing  them  is  con^d- 
ered.  They  have  the  usual  characteristics  of  cysts.  In  Stenson's 
and  Wharton's  ducts  the  site  and  often  the  nature  of  the  obstruc- 
tion can  be  tietermiaed  l>y  probing  the  duct,  while  a  ranula  ap- 
pears as  a  rountl  traik^lucent  subhiigual  mass.  Sometimes  when  a 
calculus  causes  the  obstruction  to  Steuson's  or  Wharton's  duct,  it 
can  be  palpated.  Naturally  no  discharge  escapes  from  the  mouth 
of  the  completely  obstructed  duct. 

Treatment. — ^Treatment  consists  in  the  removal  of  the  obstrucv 
tton  if  possible.    If  a  stone  is  present  it  may  be  gradually  forced 
down  to  the  opening  into  the  mouth  and  removed  by  slitting  the 
mouth  of  the  duct»  if  necessary,  or  hj"  incision  of  the  duct.    Strio 
tures  may  be  dilated  by  the  usual  method  unless  they  are  densely 
closed.    If  the  duct  cannot  be  reopened,  a  new  opening  must  be 
estabhshed  with  or  without  excision  of  the  cyst.     In  no  instance 
should  the  mistake  be  made  of  opening  such  a  cyst  (especially  of 
Stenson's  duct)  from  the  skin  surface,  as  it  will  establish  a  very 
annoying  fistula.     This  new  opening  may  be  made  according  to 
Agnew's  plan,  if  the  cyst  is  close  enough  to  the  mucous  lining  of 
the  mouth,  by  transplantii^  the  duct  and  making  a  shorter  TOuk\ 
or  by  doing  a  plastic  operation  for  reconstruction  of  the  duct. 
When  these  plans  fail  the  only  hope  lies  in  excision  of  the  gland. 
A  cystic  submaxillaiy^  gland  offers  only  the  alternatives  of  reniov-^ 
ing  the  obstruction  and  excision  of  the  gland. 

Ranula  is  trcatc<l  l_>y  preference  by  Agnew's  plan,    A  needJ 
threadetl  with  coarse  linen  or  silk  is  passed  from  the  mucous  me 
brane  of  the  mouth  into  the  cyst  ca\ity  and  out  again  and  tie 
loosely.    This  ligature  gradually  cuts  its  way  out  and  re-establi^^'ha 
the  opening.    If  this  plan  fails,  the  button-hole  operation  may  bej 
done.    As  a  last  resort  excision  of  the  gland  and  cyst  is  done* 

Hydronepkrosis  is  usually  caused  l)y  stone  in  the  ureter, 
kinking  or  torsion  of  the  ureter,  or  by  accidental  ligatiosL    CHb6r| 
causes  sometimes  produce  it. 

The  treatment   of  hydronephrosis  demands  removal  of 
cause^  nephrotomy  if  a  stone  in  the  ureter,  fixation  of  the  kk 
if  torsion  is  the  cause,  or  nephrectomy  if  the  kidney  is  bopelefldy 
damaged. 

The  remaining  t^-pes  of  cystic  kidney  will  be  discussed  in  «30*j 
nection  with  cysts  of  new  formation. 

CH'stic  gall-bladder  is  generally  produced  by  blockage  of  tbej 
cystic  duct  by  gall-stones  or  by  cancerous  obstruction  of 
cj^stic  or  the  common  duct.     In  the  event  that  the  c>istic  dnH  i 
blocked  the  fluid  is  usually  clear,  with  the  possibility  of  an  J 


ture  of  bile;  if  the  eommon  duct  is  obstructed  bile  may  fill  the 
dist^ndal  gall-bladiler.  Cystic  gall-bladder  may  \w  relieved  by 
removal  of  the  obstruction  or  by  exebion  of  the  gall-bladdex,  de- 
pendent upon  the  site  and  nature  of  the  obstruetion. 

Obstruction  to  the  panereiitic  diietsi  is  due  to  stones,  tumors, 
cicatrices.  Pancreatic  cysts  of  the  rctentioii  type  contain  pan- 
creatic fluid.  It  must  not  he  iniagined  tiuit  pancreatic  cysts  are  all 
of  the  retention  tj^je.    Others  of  obscure  origin  are  found. 

Pancreatic  cysts  are  treated  by  excision  or  bj'  marsupialization 
and  drainage.  Fistiite  are  likely  to  persist  for  a  long  time  after  the 
latter  plan.  In  cases  of  cure  the  imiortmiate  sequela  of  diabetes 
mellitus  has  sometimes  be^en  observed. 

Cysts  of  the  vulvovaginal  glands  follow  usually  upon  suppm'a- 
tive  processes  in  them,  which,  in  their  turn,  are  commonly  due  to 
gonorrhea. 

The  treatment  is  excision  and  suture,  or  by  the  open  method. 

Chalazimi  is  a  retention  cyst  of  the  Meibomian  glands,  and 
appears  as  a  small  round  pea-like  body  in  the  upper  eyelid.  They 
are  often  multiple. 

The  treatment  consists  in  eversion  of  the  lid^  incision  through 
the  mucous  meml>rane  into  the  cyst  in  a  line  parallel  to  the 
normal  direction  of  the  Meilioniian  glands,  and  thorough  curet- 
tage of  the  lining  membrane,  which  must  im  completelj'  destroyed 
to  pre\Tnt  recurrence. 

Retention  cyst^  of  the  breast  are  of  several  forms: 

First,  a  chronic  mastitis  may  result  in  the  formation  of  in- 
numerable small  cysts  in  one  or  both  breasts  and  cause  marked 
enlargement  of  the  organ.  The  condition  is  knovm  as  cystic  dis- 
ease of  the  breast.  The  cyst?  are  small,  averaging  about  the  size 
of  a  pe^. 

The  second  form  is  that  in  which  a  tumor  has  fonued,  blocked 
the  outlet,  and  caused  the  dilatation  of  a  milk-duct.  The  tumor 
may  be  found  mthin  the  cavity  of  the  cyst.  The  tumor,  therefore, 
appears  as  an  intracanalicular  growth. 

The  third  form  of  retention  cyst  of  the  breast  is  the  involution 
cyst.  The  cysts  are  usually  multiple,  of  small  size^  and  filled 
with  fluid  which  may  resemble  milk,  or  be  of  a  serous  or.  colloid 
appearance.  It  is  often  brownish  or  greenish  in  color,  and  rarely 
is  caseous. 

Obstruction  to  the  outflow  of  milk  may  result  in  large  cysts 
which  are  termed  galactocele. 

The  treatment  of  retention  cysts  of  the  breast  is  either  excision 
of  the  cyst  or,  if  they  arc  numerous  and  cause  annoyance  or  dis- 
figurement,  amputation  of  the  l>rcast. 

Lymphatic  and  Chyle  Cysts,— These  cysts  are  of  questionable 
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origin,  and  inifcht  perhaps  more  appropriately,  so  far  as  their 
origin  Is  concerned,  be  discussed  in  connection  vnih  hTiiphan- 
giomata  or,  better  still,  be  described  as  an  ultimate  outcome  of 
l>inpliangieetases.  The  fact  remains^  however,  that  they  obtain 
their  orif^n  as  cysts  \}y  the  retention  of  the  Ijiiiph  in  the  dilated 
lymplmtics,  and  jls  the  distention  continues  all  avenue^s  of  entrance 
and  t*xit  from  the  cystic  cavity  are  close*:!  and  the  lining  endothe- 
lial cells  assmne  a  secretive  action.  They  are  most  conmnon  in 
the  neck,  where  they  are  known  a.s  congenital  cystic  hygroma,  and 
appear  as  mnderate  or  enormous  enlargements  in  the  newborn 
antl  show  the  common  characteristics  of  eyst^s.  They  are  trans- 
lucent if  the  fluid  is  clear  scrum;  but  it  o\ay  be  milky  or  chocolate 
colored^  and  transluceney  is  wanting  in  these.  They  are  multi- 
loeular  cysts  and  often  extend  down  among  the  structures  of  the 


Fig.  214. — Large  hydroc<?le  in  timic»  thp  nock  of  which  waa  imobliterat«L 
The*  couBtrintion  at  the  Jcft  lay  within  the  doep  ring. 

neeky  so  that  removal  in  toh  is  out  of  the  question.    These  cysts  ' 
may  disappear  spontaneously  as  the  child  develops,  or  may  require 
dissection,  which  gives  satisfaet^rj^  results  even  w^hen  the  whole 
cyst  cannot  be  removed. 

Similar  cysts  appear  in  the  mesentery'  mid  contain  chyle,  and 
are  known  as  mesenteric  ch^'le  cysts.  They  are  not  congenital  in 
origin  and  probably  result  from  oljstnictions  occurring  at  the  time 
of  their  orifi^in.  Such  cysts  have  rarely  been  reported  as  inter- 
fering with  delivery  of  pregnant  women. 

The  treatment  is  removal,  complete  or  partial,  as  circum- 
stances demanth 

A  retention  cyst  known  as  spermatocele  forms  in  the  epididy- 
mis and  may  reach  the  size  of  an  orange.  It  contains  semen  or 
altered  semen,  and  is  lined  with  ciUated  epitheUum. 

Treatment  is  enucleation. 


CYSTS 


Exudation  Cysts.^This  group  of  cysts  forais  in  pre-existing 
closed  cavities  linwi  with  enctotheliuni  and  capable  of  a  normal 
secreton'  function*  The  action  of  traumatism,  irritation,  and  in- 
flammation may  cause  an  increase  in  the  quantity  of  the  secre- 
tion, which^  if  it  is  maintained,  results  in  the  formation  of  exuda- 
tion  cysts. 

The  form  of  exudation  cyst  by  far  the  most  common  is  hydro- 
cekf  an  accumnlation  of  tluid  in  the  tunica  vaginahs  testis.  The 
fluid  is  sometimes  discolored  to  a  reddish  or  browTiish  color  or 
contains  blood  in  old  ca'^es  of  hydrocele  with  large  sacs.  The  sac 
itself  is  usuall>'^  the  distended  tunic,  a  simple  sac.  If  a  plastic 
inflammation  preceded  the  liydrocclc,  however,  the  parietal  and 
visceral  tunics  may  have  adhered,  and  the  distention  resulting 
from  the  accumulating  fluid  produce  septa  which  divide  the 
cavity  more  or  Icks  completely  into  compartments.  The  shape 
of  the  mass,   being   larger  above   than  below,   fluctuation,   the 


Fig.  215. — Small  exudation  cyst  of  index-finger. 


history  of  the  cause,  translucency  and  the  recovery  of  fluid  on 
aspiration  are  the  chief  diagnostic  features.  The  quantity  of  fluid 
may  be  as  much  as  a  quart.  Similarly,  but  much  less  frequently, 
a  hydrocele  may  form  in  the  canal  of  Nuck  in  females. 

Treahnent. — The  treatment  of  hydrocele  is  palliative  or  cura- 
tive. The  former  plan  simply  contemplates  temporary  relief  from 
the  drawing  weight  by  aspiration.  Curative  treatment  contem- 
plates destruction  of  the  lining  secreting  endothelium  or  removal 
of  the  sac.  This  may  be  done  by  the  injection  of  30  to  60  minims 
of  pure  carbolic  acid  after  withtlrawal  of  the  fluid,  foflowed  imme- 
diately by  massage  to  bring  the  acid  into  contact  with  the  whole 
lining,  after  which  it  is  to  be  washed  out  with  normal  salt  solution 
to  prevent  necrosis  or  systemic  poisoning.  If  the  fluid  rcaccumu- 
lates,  as  it  often  does,  it  should  be  aspirated  again  at  the  end  of  a 
week.  This  method  cures  about  90  per  cent,  of  the  cases  when 
properly  done,  but  fails  in  the  long-standing  cases  of  hydrocele 


640  PRINCIPLES  OF  BUBOEBT 

with  a  thick  sac.  In  the  second  plan  (Volkmann),  one  buttonholes 
the  sac  and  sutures  the  skin  to  the  serous  membrane.  The  ea\ity 
is  then  packed  with  gauze  and  caused  to  heal  from  the  bottom. 
The  third  plan  (Jaboulay)  slits  the  sac  and  turns  it  inside  out, 
placing  the  endothelial  cells  in  contact  with  the  raw  inner  surface 
of  the  scrotum.  The  sac  may  be  completely  cut  awaj'  if  neces- 
sary (von  Bergmann). 

The  exudation  cysts  second  in  frequency  are  those  that  form  in 
the  various  bursse  of  the  body.  Their  'position  and  the  common 
characteristics  of  a  cyst  are  sufficient  to  (Ustinguish  them  from  other 
lesions. 

Four  exudation  cysts  deserv^e  especial  mention,  inasmuch  as 
they  have  received  special  names.    They  are  as  follows: 

Miners'  elbow  is  an  exudation  cyst  which  forms  in  the  bursas 
overlying  the  olecranon  process  in  consequence  of  the  repeated 
traumatism  to  the  elbow  of  miners.  Housemaids*  knee  is  an 
exudation  cyst  of  the  prepatellar  bursse.  It  obtains  the  name  from 
its  frequent  occurrence  in  housemaids,  whose  occupation,  as 
originally  followed,  caused  irritation  of  this  bursa.  Weavers' 
bottom  is  a  third  example  of  this  cyst,  which  is  produced  by 
occupation;  it  forms  over  the  tuber  ischii.  Boyer's  cyst  is  an 
exudation  cyst  of  the  subhyoid  bursa. 

Treatment. — The  treatment  of  exudation  cysts  consists  in  either 
removal  of  the  sac  in  toto,  or,  if  this  is  impossible,  destruction  of 
the  lining  by  the  methods  already  mentioned  in  connection  vnth 
hydrocele. 

Hydrothorax  and  ascites  are  pathologically  identical  with 
exudation  cysts,  but  are  not  so  classed  in  the  literature. 

Extravasation  Cysts. — This  group  of  cysts  depends  for  its 
existence  uj)on  the  fact  that  they  are  due  to  the  escape  of  blood 
into  the  space  they  occupy.  They  may,  therefore,  be  of  the  reten- 
tion or  the  exudation  t>T)e  or  may  be  cysts  of  new  formation; 
in  the  latter  instance  the  sac  forms  about  the  extravasated  blood. 

Occasionally  numerous  exudation  cysts  form  in  the  vesicles  of 
the  thyroid  gland,  constituting  one  form  of  cystic  goiter.  The 
ovaries  may  also  be  the  site  of  similar  cysts,  of  which  there  are  two 
types,  namely,  cysts  of  the  corpora  lutea  and  cysts  of  the  Graafian 
follicles.  The  former  really  belongs  to  the  hemorrhagic  cysts. 
The  Graaffian  follicular  cysts  are  multiple,  small,  and  harmless. 

Embryonal  Cysts. — This  group  depends  upon  the  presence  of 
unobliterated  fetal  spaces  or  canals,  which  remain  as  persistent 
parts  in  the  fully  developed  individual.  These  spaces  were  origin- 
ally line<l  with  epithelium,  consequently  the  cysts  have  normally 
a  cellular  lining.  The  most  important  of  this  group  are  the 
thyroglossal  cysts,  branchial  cysts,  cysts  of  the  lu-achus,  hydrocele 
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of  the  cord,  non-traumatic  (fetal)  inclusion  cysts,  cysts  of  the 

Wolffian  boflips,  and  vitpllomtei>tma1  cysts, 

Thproglossal  cfjj^ls  occur  In  the  unobHterated  portion  of  the 
th>ToglossaI  or  thyrolingual  duct.  They  appear  in  the  median 
line  of  the  neck  anteriorly  above  the  thyroid  gland  and  below  the 
foramen  cecum.  Branchial  cysts?  are  due  to  cystic  destruction 
of  unol>iit crated  branchial  clefts,  fonning  only  m  the  second  and 
last  cleft;  they  may  form  laterally  under  the  tongue^  or  in  the  neek 
at  any  point  from  the  angle  of  the  jaw  to  the  sternum.  These  cysts 
contain  a  fluid  or  caseous  materiaL  When  the  content  is  fluitl, 
it  is  due  to  the  derivation  of  the  cyst  from  the  uiner  or  mucous  end 
of  the  cleft,  and  is  mucoid.  When  the  outer  or  cutaneous  end 
produces  the  secretion,  it  is  caseous.  These  C3'sts  give  rise  to  no 
little  trouble  from  a  diagnostic  stanrlix>iat  and  can  l>e  recognized 
often  only  ])y  eliminatuig  other  swelhngs  of  the  neck.  If  they  are 
opened  they  give  rise  to  persistent  anfl  trouldesome  fistulse. 

Cyst^  of  the  urachus  are  extremely  rare.  They  apjiear  in  the 
anterior  wall  of  the  abdomen^ — i.  e.,  anterior  to  the  peritoneum — 
and  may  reach  an  enonnous  8ize.  They  must  be  distinguii^hed 
from  distended  bladder  and  all  forms  of  cysts  occurring  in  the 
lower  half  of  the  alxlomen. 

Hifdrocek  of  the  cord  is  produced  by  causes  similar  to  those 
prtxliicing  tnie  hydrocele  in  a  peritoneal  pouch  which  has  failed 
to  be  obhterated;  closure  occurs  above  and  below,  the  sac  remains 
between. 

Seqtiesiraiion  cysts  are  formed  in  conBequence  of  fetal  mal- 
development  in  which  portions  of  the  skin  are  separated  and  en- 
closed in  the  sul>cutaneou8  structures.  They  usually  lie  super- 
ficially, i>ut  may  be  buried  rather  deeply  in  the  tissues.  These 
cyst®  occur  in  the  median  line  of  the  body  and  at  the  points  where 
the  fetal  clefts  exist.  They  are  lined  with  true  skin,  wliich  often 
contains  hairs  attached  or  detached,  and  are  filled  with  either  a 
caseoiLS  substance  or  a  viscid  fluid.  Sequestration  cysts  are  found 
most  frequently  in  the  region  overl>iiig  the  coccj-x,  where  one 
may  oft€*n  discover  blind  pockets  leading  upward  beneath  the 
skin.  These  not  infrec|uently  lead  into  a  sequestration  cyst,  which, 
if  it  becomes  inflamed  or  discharges  fluids  from  the  opening,  is 
sometimes  mistaken  for  fistula  in  ano,  imless  a  careful  examina- 
tion }ye  made. 

Cysts  forming  in  the  remains  of  the  fetal  urogenital  apparatus 
are  rather  frequent.  They  may  fonn  in  the  Wolffian  liody,  the 
organ  of  Rosenmiiller,  or  in  Gartner's  duct.  Those  which  develop 
in  the  outer  tubes  of  the  organ  of  Rosenmiiller  are,  as  a  rule,  small 
and  give  rise  to  no  disturl»ance.  On  the  other  hand,  enormous 
cysts  may  form  from  the  vertical  tubes.   C>^sts  of  the  Wolffian  lx)dy 
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often  contain  papillomata.  They  are  usually  multilocular  and 
tenri  to  extend  downward  in  the  broad  ligament.  They  occur 
usually  in  adolts.  These  cysts  all  fonn  in  the  Ijroad  ligament  or  in 
connection  with  it.  The  cysts  which  arise  from  Gartner's  duct 
occur  either  in  the  broad  ligament  between  the  ovar>^  and  the 
uterus  and  produce  only  snmll  cysts,  or  in  the  vaginal  wall  laterally, 
and  here  are  usually  sohtary  and  small,  or  they  may  be  multiple 
and  arranged  in  chains, 

ViteUo-inlestinal  cyals  are  found  at  the  navel,  where  they  may 
appear  as  a  mass,  project  outward,  or  be  concealefl  beneath  the 
abdominal  w^all  a*s  extraperitoneal  cyst-s.  They  form  in  the  un- 
oblit^rated  remains  of  the  omphalomei^enteric  duct. 

Congenital  cystic  kidney  is  a  veiy  interesting  pathologic  lesion. 
The  kidneys  of  the  fetus  ma.v  be  so  large  at  birth  as  to  interfere 
materially  with  labor,  or  produce  death  of  the  baby  soon  after 
labor.  In  other  in.staiices  they  are  only  chseovered  after  the  patient 
has  reached  the  adult  state.  It  is  a  liihiteral  condition,  a  fact  to 
be  remembered  w^hen  surgical  treatment  is  contemplated-  The 
kidneys  are  made  up  of  imumierable  cysts  of  varjdng  sizes,  and  the 
comlition  is  thought  to  be  due  to  an  arrest  of  development  during 
the  fetal  state.  The  kidneys  may  attahi  the  enonnous  siae  of  a 
chiUrs  head  in  extreme  cases.  Patients  who  have  congenital  cystic 
kidneys  may  occasionally  live  to  be  old  and  die  suddenly  of 
uremia.  The  condition  is  often  associated  with  a  cystic  liver  and 
rarely  also  with  a  cystic  pancreas, 

Chokst^atonw  is  classified  by  some  authors  as  an  endothelial 
tumor,  by  others  as  a  fonn  of  cyst  orighiating  from  cells  W'hich 
have  been  displaced  from  their  cutaneous  attachments  during 
development,  by  invtision  of  epithelial  cells  into  unnatural  posi- 
tions during  disease,  as  occurs  in  extension  of  the  skin  cells  into  the 
t>'mpame  ca^dty  following  otitis,  or  by  metaplasia  of  the  cells. 
Structurally  and  developmentally  cholesteatoma  is  unquestionably 
a  cyst.      The  cyst  %vall  is  a  fibrous  capsule  lined  with  stratiHe^^ 
epithelium,  and  in  rare  instances,  even  when  in  the  pia,  may  eoi^H 
tain  hair,  together  with  sebaceous  and  sweat-glands.   The  contents 
consist  of  a  solid  pearly  gray  or  white  substance  containing  larg^^ 
quantities  of  fatty  substances  and  cholesterin.    Cholcsteatomat^H 
are  small,  rarely  becoming  larger  than  a  Japanese  plum,  but  b^^ 
virtue  of  their  predilection  for  the  tcniporal  bone,  especially  the 
middle  ear,  the  mastoid,  ^'^d  the  pia  mater,  may  cause  grave  symp 
toms  from  pressure.    They  grow  slow^ly,  but  when  they  are  sit 
ated  Tvithin  bone  cause  atrophy  or  necrosis,  rupturing,  for  in- 
stance, from  the  ma,stoid  either  to^vard  the  scalp  or  the  dura. 
They  are  occasionally  foan<l  ui  the  urethra. 

TrealmenL — The  treatment  for  all  the  group  of  embrj^on 
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cj^sts  consists  in  removal,  with  the  exception  of  those  appearlBg  in 
the  liver  and  the  kidneys,  where  radical  procedures  are  contra- 
mdicatcd. 

Dentigerous  Cysts.— Nnmerous  maldevelopments  occur  in 
connection  with  the  teeth,  which  pass  under  the  name  of  odonto- 
mata  and  dentigerous  cysts.  Both  conditions  are  due  to  per- 
verted development  of  the  teeth  or  the  structures  entering  into 
their  formation,  Odontomata  in  the  vast  majority  of  cases  are 
not  true  tumors,  as  their  name  would  imply,  hence  the  failure  to 
discuss  them  in  connection  with  tumors.  It  is,  practically,  unwise 
to  separate  odontomata  from  dentigerous  cysts;  therefore  a  brief 
discussion  of  both  conditions  will  be  given  in  this  connection. 

Bland-Sutton's  classification  of  odontomata  is  as  follows: 
*'l.  Epithelial  o<lont<jma,  from  the  enamel  organ, 

2.  Follicular  odontoma, 

3.  Fibrous  odontoma,  1  from  the  tooth- 

4.  Cementoma,  I       follicle. 

5.  Compound  follicular  odontoma,  ^ 

6.  Radicular  odontoma,  from  the  papilla* 

7.  Conipt>site  odontoma,  from  the  whole  germ/' 
Epithelial  odontomata  arise  from  the  enamel  organ  and  develop 

as  small  tumors  in  comiection  with  the  gum  of  the  lower  jaw, 
rarely  of  the  upper,  of  individuals  past  mi<idle  life.  They  are  rarely 
larger  than  a  large  hazelnut.  They  are  structurally  multilocukif 
cysts  whose  septa  are  fibrous  or  perhaps  ossified.  Bland-Sutton 
asserts  that  nifmy  of  these  cyst«  are,  in  retdity,  endotheliomata. 

Follicular  odont-omata  constitute  the  real  cystic  odontomata  or 
dentigerous  cysts.  They  are  ensheatheil  l»y  a  capsule  whose  thick- 
ness varies  from  that  of  parchment  to  \  inch  or  more.  This  mem- 
brane is  the  outgrowth  or  overgnn\i.h  of  the  tooth-follicle.  The 
cavity  contains  a  mucoifl  ropy  fluid  and  the  tooth  or  the  remahis 
of  one  whose  eruption  failed  to  occur.  Occasionally  the  tooth 
entirely  fails  to  develop.  These  cysts  arise  in  either  the  upper  or 
^^  the  lower  jaw  and  may  be  bilateral.  They  usually  arise  from  the 
^^■permanent  tooth-follicles,  and  among  these  more  frequently  from 
^^the  molars,  rarely  from  supernumerary  teeth.  The  presence  of  a 
tumor,  the  aljsence  of  a  tooth  which  has  failed  to  erupt,  the  benign 
behavior  of  the  growth,  the  presence  of  fluid  obtainal)le  on  aspira- 
tion, and  the  discover}^  of  the  tooth  within  the  sac  by  puncture 
with  a  steel  needle  confirm  the  diagnosis.  Follicular  cysts  are 
likely  to  be  mistaken  for  sarcomata,  but  this  should  not  lead  to 
si^rious  errors  now  its  it  has  done  in  the  past,  for  no  surgeon  who 
cares  for  his  reputation  or  his  patient  operates  now-a-days  for  a 
malignant  growth,  so  long  as  there  is  a  possibility  of  error,  without 
first  having  a  microscopic  examination.    In  cases  where  the  c^-^t 
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arises  from  supernumerary  teeth,  of  coiu-se,  no  evidence  of  a  missing 
tooth  is  at  hand.  In  the  majority  of  cases,  in  all,  in  fact,  except 
where  no  tooth  structure  is  present  within  the  cyst,  a  skiagraph 
should  reveal  the  true  condition  of  affairs.  The  tooth  contained 
in  the  sac  has  imperfectly  developed,  short,  stumpy  roots. 

Fibrous  odontomata  are  derived  from  the  tooth-follicle  by  the 
production  of  a  large  amount  of  connective  tissue  surroxmding  the 
tooth.  They  are  very  likely  to  be  mistaken  for  fibromata,  until 
the  absence  of  a  normal  tooth  is  observed  and  its  presence  within 
the  mass  ascertained. 

If  cement  is  desposited  in  the  fibrous  portion  of  a  fibrous 
odontoma  it  becomes  soUd  and  rock-like,  and  is  known  as  a 
cementoma. 

Partial  deposits  of  cement  or  formation  of  dentin  in  the  fibrous 
portion  of  a  fibrous  odontoma  causes  the  mass  to  yield  numerous 
solid  boilies  resembling  teeth  more  or  less  completely,  and  made 
up  of  one  or  all  the  elements  which  constitute  normal  teeth. 
This  is  knowTi  as  compound  follicular  odontoma. 

Radicular  odontomata  are  due  to  the  overgrowth  of  the  root 
of  a  tooth  after  the  crown  is  fully  formed.  They  do  not  contain 
cementum. 

When  the  three  elements  of  tooth  structure — dentin,  cement,  and 
enamel — grow  into  a  bony  mass,  the  resultant  tumor  is  a  com- 
posite odontoma,  which  often  originates  from  the  formative  struc- 
tures of  mon*  than  one  tooth.  It  is  a  rouph,  hard,  irregular  bony 
mass,  occurring  either  in  the  upper  or  the  lower  jaw,  especially 
the  latter,  in  which  it  may  attain  considerable  size.     It  is  rare. 

Tnatfmtit. — The  treatment  of  odontomata  consists  in  removal 
of  the  pathologic  tissue.  It  is  unnecessary-  to  resect  the  jaw  for 
them,  but  if  they  :ut  large  it  may  be  necessarj'  to  do  extensive 
removal  of  the  ilefonneil  portions  of  bone  in  order  to  obtain  a 
sha|H*ly  jaw. 

Cysts  of  New  Formation. — The  cysts  of  new  formation  not 
due  to  ivinuiitt^  an^  of  only  movierately  frequent  occurrence,  if  we 
exivpt  thvvi<^  that  apjx^ar  in  connection  with  tumors.  They  are 
found  in  the  s<>ft  |\*irts  and  in  Ixme.  Cysts  of  new  formation  are 
duo  to  htnuorrha4^\  tumors,  or  necrosis. 

Hemorrhagic  Cjrsts*— It  is  the  rule  that  when  hemorrhage 
ixvurs  iixtv^  rV.o  ti>?^ues  of  the  Kxly  a  hematoma  remains  for  a  time 
and  i:r:uiv:aHv  vii>cipivars  by  alv^i^q^tion.  leaving  no  evidence  of 
its<  forr.uT  i^rx^s^uxvv  ewvi^t  a  slight  amount  of  scar  tissue.  This 
rulo  li.ss  owprk>iis:  thv  Mvvxt  n;ay  rvm:un  unabsorbed  and  a  sac 
5:r:\vu::vV.\  viovt^v^i^  atvhuki  i:.  s^^  :ha:  i:  tviH>mes  a  permanent  lesion. 
TV.o  ■  \\\;-v\\*.s.  tho  h^tuvxivK :::.  and  whatever  of  necrotic  tissue 
uiaN  Iv  pr\>>^^u  ATv  rvtuvvw;  i^t^i  ;h<^rv  rvmains  only  a  clear  serous 


CYSTS 


645 


fluid.  At  first  the  tissues  surrounding  the  cyst  remain  more  or 
less  discolored,  but  this  discoloration  finally  disappean?  and  leaves 
no  sign  to  indicate  the  true  source  of  the  cyst.    Naturally,  these 

lej'sts  are  largely,  though  not  entirely,  due  to  traumatism.  Hemor- 
rhagic cysts  are  found  in  p;oiters,  in  the  lirain,  the  scalp  of  the 
newix)m,  where  they  are  kno\ni  as  cephalematomata,  **in  the 
pimise  of  football  players  and  lunatics''  (othematoma),  and  rarely 
in  the  spleen. 

In  the  neck  a  type  of  blood-cyst  is  occasionally  found  which  is 
not  due  to  hemorrhage.  They  may  attain  an  enormous  size,  that 
of  a  child's  head.  They  may  be  connected  with  the  veins  of  the 
neck  and  are  then  reducible  in  size  by  continued  pressure*  or  they 
may  have  no  such  connection  and  l)e  irreducible.  The  majority 
belong  to  the  latter  class.  They  have  been  attributed  to  cavernous 
angioma,  but  their  origin  is  not  so  well  determined  as  to  ex|)lain  all 
cast^. 

Trealmeni. — The  treatment  of  hemorrhagic  cysts  is  removal. 
If  this  cannot  be  done  the  cyst  may  be  opened  and  cauterized  or 
packed,  or  both,  as  the  case  may  require.  Blood-cysts  which  are 
reducible  should  t)e  dissecterl  out  and  remo^^efl  after  ligation  of 
their  ixjints  of  connection  with  the  nonnal  vessels. 

Cysts  m  Ixine  are,  aside  from  the  so-calletl  dentigerous  cysts, 

.exceedingly  rare  lesions.    The  majority  of  them  are  due  to  e^^stic 

1^ degeneration  of  sohd  tuniors  of  bone,  especially  sarcoma  and 
chondroma,  less  frequently  intran^sseous  fibroma,  and  very 
rarely  metastatic  carcinoma.     Cienuine  primarj'  cysts  do  rarely 

loccur;  osteomalacia  and  arthritis  deformans  may  protluce  cysts 
in  the  bones.  .Parasitic  cysts  are  rarely  o1>ser\'ed.  The  presence 
of  large  cysts  in  bone  produces  the  same  sjniptoms  and  signs  that 
are  observ^ed  in  tumors  of  bone.  The  Ixme  becomes  enlarged  and 
the  wall  may  be  so  thinnetl  as  to  crepitate.  One  ver>^  import tmt 
fact  to  remember  is  that  smce  bone-cysts  are  frequently  due 
to  chimges  occurring  in  a  tumor,  it  is  not  sufficient  to  satisfy  one's 
self  with  the  diagnosis  of  cyst;  one  must  determine  microscopically 
whether  the  given  cyst  is  associatetl  with  sarcoma  cells,  and  the 
treatment  must  be  directed  accordingly. 

The  treatment  of  Ijone-cysts,  if  tliey  are  not  sarcomatous, 
is  to  open  the  cyst,  clean  out  the  cavity,  curet  or  cauterize,  and 
close  the  wound.  If  the  l>one  is  extensively  destroyed,  resection 
or  amputation  may  be  necessar^^ 

Cystic  Tumors. — Of  this  group  some  give  the  impression  that 
the  lesion  is  a  tumor  and  the  cystic  portion  a  secondare'  matter; 
others  are  so  typically  cystic  that  their  origin  from  a  previous 
tiunor  would  never  be  suspected  from  a  clinical  examination  of  the 
patient  or  by  the  most  careful  investigation  of  the  gross  specimen. 
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They  may  be  subilivided  into  two  groups,  namely,  those  whic 
result  from  the  action  of  the  cells  lining  a  tumor  which  has  a  reall 
or  a  virtual  cavit\%  cystadenomata,  and  those  due  to  degenerative' 
changes,  found  most  typically  m  sarcomata,  but  al?^  in  fibro- 
mata, chondromata,  rmd  careinomata.    It  sometimes  happens  thatj 
a  hemorrhagic  cyst  develops  in  a  soft  tumor,  just  as  it  does 
nonnal  stnictures, 

Cystadenoma. — This  is  one  of  the  moet  frequent  foniis  of  cyst, 
and,  though  it  may  develop  in  various  structures  which  produce 


¥ig.  216. — Simple  cyst  of  Hpleen. 

adenomata,  is  observed  with  greatest  frequency  in  the  breast  and 
the  ovar>\  If  the  cells  of  the  tumor  secrete  a  fluid  the  latter  ac- 
cumulates and  distends  the  cavity. 

Cystadenomata  of  the  ovary  are  frequent;  they  are  unilatenil 
or  bilateral,  unilocular  or  multilocular.  They  usually  develop  in 
adult^s,  but  are  occasionally  seen  in  children.  Tlieir  size  is  ex- 
ceedingly varial>le  and  they  continue  often  to  grow  until  it  would 
seem  the  patient  was  attaehc^I  to  the  tumor.  It  is  quite  common 
to  find  such  a  cyst  containing  5  to  7  gallons  of  fluid,  and  occasional 


specimens  are  reported  as  weighing  100  pounds  or  more.  The 
enormous  mass  in  the  a1>domen  necessarily  eauses  great  and 
inereasing  distress  from  pressure  not  only  upon  the  abdominal 
viscera,  but  the  thoracic  as  well.  There  are  two  forms  of  cyst* 
adenoma  of  the  ovarj%  the  sunple  fonn  and  cystadenoma  papil- 
liferum. 

Cystadenoma  of  the  breast  is  another  frequent  form,  although 
it  must  \ye  stated  that  the  majority  of  mammary^  cysts  are  of  the 
retention  type.  They  may  be  single  or  multiple,  usually  the 
fonniT,  iind  quite  fref]uently  tire  bilaterai. 


Fig.  217. — 0%^anan  cyst  measuring  nearly  2  ffct  in  its  long  diameter. 

C^^stie  sarcomata  have  Ijeen  sufficiently  discussed  under 
Sarcoma. 

Treatment . — The  treatment  of  c^^stic  tumors  is  removal. 
Relief  of  urgent.  svTiiptoms  from  cyst  adenoma  of  the  ovary  may  be 
attained  temporarilj^'  by  inspiration,  but  this  plan  should  never  be 
resorted  to  unless  celiotomy  is  contra-indicatefb 

Fecrotic  cysts  are  simihir^  in  their  manner  of  formation,  to 
hemorrhagic  cysts.  In  the  latter  a  l>loo4l-clot,  which  is  practi- 
cally dead  tissue  or  becomes  so  soon  after  its  escape  from  the 
vessels,  is  dealt  with  precisely  as  the  non-infecte<l  infarct  or  other 
necrotic  matter  is  in  the  fonner.    It  is  liquefied,  the  solid  parts  are 


Flu,  *im    Twn  rtvnrlan  cyntu  r«'tn(»vfHl  tmm  case  shown  in  Fig.  las. 

$Xii\  \\ini  \mnUwvd  by  tho  (Vsticorcus  cdlulosae,  representing  tl 
Iftn  ul  tiUigv  of  IVuiH  jMjlium  uiul  pruiluciiig  the  disease  known  a& 
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EchiiiocGccus  HydatidDStiS« — This  is  the  tapeworm  of  the  dog, 
in  whose  aliment ar>^  tract  it  spends  its  adult  stage.  The  lan^il 
stage  is  spent  in  another  host,  in  whose  tissues  it  produces  echino- 
coccus  or  hydatid  cysts. 

The  eggs  of  the  tapew^orm  fomi  in  the  last  (fourth)  segment 
and  are  passed  from  the  ahmentar>'  tract  of  the  dog  ^ith  the 

I  feces.  They  are  then  taken  into  the  himian  stomach  in  water,  on 
imcooked  vegetables,  or  more  directly  by  the  filthy  practices  of 
individuals  who  allow  their  dogs  to  lick  their  hands  or  faces. 
Once  the  egg  gains  admission  to  the  stomach,  the  digestive  process 

I  destroys  the  capsule  and  hberates  the  embrj'o,  which  attaches 


Fig,  220- — Cj^atic  tubercular  Iddney.   Note  the  large  cyst  abovetttid  t  hf!  j^maller 
one  at  lower  pole  fille<i  with  caseous  material.     (About  |  aatiural  size.) 

itself  to  the  lining  of  the  stomach  and  gradually  penetrates  the 
mucous  membrtme  and  enters  the  blood-vessels  or  the  l>Tnphatic 
vessels,  through  which  it  is  ciuried  more  or  less  remotely  from 
the  stomach  and  loiiges.  If  the  blood-vessels  receive  the  enit)r>^os 
they  are  transported  directly  to  the  hver;  if  the  lymphatics,  the 
first  set  of  capilUu-ies  they  must  pass  are  those  of  the  lungs.  This 
explains  the  frequency  with  wiiich  these  organs  are  affecteil,  as 
many  of  the  organisms  are  too  large  to  pass  the  narrow  capillar}-' 
lumina. 

Once  the  echinococcus  has  lodged,  it  begins  to  develop  into  a 
cj'st.  The  embryo  enlarges  into  a  spheric-shaped  cyst  which  has  a 
wall  of  two  layers,  an  outer  cuticular  layer  of  lamellated  chitin  and 
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an  inner  pareni^h>inatic  or  germinal  layer  of  granular  material. 
Surrounding  the  outer  layer  is  a  fibrous  capsule  such  as  is  thrown 
around  any  foreign  body  in  the  tissues,  such  as,  indeed,  constitute 
the  sac  of  ordkLar\^  cysts.  The  capsule  contains  a  fluids  usually 
clear,  of  low  specific  gravity  (1007) »  containing  albumin,  and  in  the 
liver  sometimes  sugar;  it  furthermore  contains  the  characteristic 
hooklets  derived  from  the  rostellum  of  the  embr>'os.  When  the 
fluid  of  the  cyst  is  evacuated  the  parasitic  portion  of  the  wall 
drops  easily  away  from  the  fil>rous  sue  afford<?d  by  the  host  and 
appears  as  a  peciiliar  whitish  looking  membrtme,  which  will  serve 
to  characterize  the  cyst  even  when  booklets,  scollces,  or  daughter- 
cysts  cannot  be  found. 

The  cyst  develops  for  two  or  three  months  as  a  simple  cy^ 
and  shows  no  contents  except  the  fluid  already  mentioned  (accpha- 
locyst).  By  this  time  it  has  usually  reached  the  size  of  a  guinea- 
hen's  egg.  Then  hollow  processes  develop  in  the  lumen  of  the 
cyst  from  the  gemiinal  layc^r,  known  as  brood-capsules;  within 
these  brood-capsule>s  scolices  fonn.  These  brood-capsules  may 
become  separated  from  the  motlier-cyst^  and  lie  in  the  fluid  of  the 
original  cyst,  or  they  may  rupture  and  leave  the  st*olices  att^ichwl 
to  the  parenchj-matic  layer,  or  they  may  become  detached  and 
be  free  in  the  cystic  fluid.  Cyst.s  known  as  daughter-cysts  may 
fonn  within  the  original  (mother-cyst)  from  the  separate<i  brood- 
capsules  or  from  the  separated  scolices  being  converted  into 
cysts.  Even  w^tliin  these  secondary^  cysis  others  may  fomi— 
granddaughter-cysts.  The  daughter-  and  granddaughter-cysts 
may  be  only  a  few  or  they  may  reach  into  thousands^  literally 
filling  the  large  mof  her-cyst. 

Daughter-cyst^  occasionally  form  on  the  outride  of  the  brood- 
capsule  and  gradually  esca]ie  from  it,  so  that  a  Uu-ge  number  of 
cysts  fonn  side  by  si<le.  This  is  the  ride  of  fonnation  of  daughter- 
cyst'S  in  echinococcus  of  the  osseous  system  and  of  the  species 
known  as  Echinococcus  multilocularis. 

Echinococcus  cysts  are  sometimes  sterile,  containing  no 
daughter-cysts,  no  brood-capsules,  and  no  booklets. 

Hyilatid  cysts  are  more  frequent  naturidly  in  those  countries 
whose  inhabitants  associate  hal»itually  with  dogs.  In  Iceland  rl 
is  said  that  one  individual  out  of  every  seven  is  affected.  They  are 
ver>^  frequent  in  Australia  and  in  certain  parts  of  Europe.  In 
America  they  are  rare,  being  most  common  in  Manitoba  and  the 
northwestern  part  of  the  United  States. 

The  organs  especially  affected  are,  a^  has  been  already  sUteilf 
the  liver  and  the  lungs.  Other  structures  less  frequently  involvwl 
are  the  central  nervous  system,  the  bones,  the  skin,  and  the  peri- 
toneum.   Secondary  cysta  may  result  from  rupture.    This  fact  is 


ii^ 


especially  to  be  borne  in  mind  in  cases  submitted  to  aspiration  or 
operation  when  the  original  c>^st  lies  within,  or  requires  opening  of, 
the  peritoneal  or  pleural  cavity. 

Diufffioms, — There  are  no  definite  symptoms  referable  to 
echinoeoccus  irysts.  They  develop  slowly  and  attain  a  moderate 
or  an  enonnous  size,  and  kill  their  host  m  about  one-half  the  cases 
in  five  }x^ars.  They  may  grow  intennittently.  They  manifest 
the  same  clinical  signs  foimd  in  cysts  in  general^  witii  the  addi- 
tional sign  sometimes  described  as  echinococcus  thrill,  or  fremitus, 
elicited  by  cross  palpation.  The  pathognomonic  e\idence  is  the 
finding  of  hotiklet^  in  the  fluids  the  presence  of  the  sac  with  its 
unique  structure,  or  the  api)ear;mce  of  daughter-cysts  or  brood- 
capsules.  They  may  be  smgle  or  multiple  and  appear  in  one  o» 
many  organs  at  the  same  tune. 

AccideJtls. — The  echuiococci  may  rlie  from  unknouTi  causes  or 
during  some  intercurrent  diseai^e,  and  the  growth  not  onh'  be 
checked,  but  actual  cure,  with  alisorption  of  the  fluid,  sometimes 
takes  place.  The  sohd  remains  ina>^  Ije  fomid  m  the  tissues  in  the 
form  of  a  calcareous  deposit  in  the  midst  of  which  the  booklets 
can  be  identified.    This  is  a  fairly  freciuent  termination. 

Infection  may  occur  in  echinoc<x'cu8  cysts  and  produce  the  at- 
tendant signs  and  sTtTuptoms  of  mflaniniation.  The  increjised  ten- 
sion is  often  rosixmsible  for  rupture  of  the  cj^st  and  escape  of  its 
infested  contents  into  a  serous  cavity  or  blood-vessel,  with  the 
severe  and  fatal  symptoms  which  necessarily  follow  such  an 
accident. 

Rupture  of  echinococcus  cysts  may  occur  spontaneously  or  as 
the  result  of  accident.  This  causes  diffusion  of  the  ecliinococci 
into  the  surromiding  structures  or  spaces  and  is  followed  l)y  the 
development  of  new  cysts.  The  peritoneum  or  pleura  may  in  this 
manner,  or  Ijy  leakage  following  aspiration,  or  l>y  accidental 
escape  during  oj>eration,  become  literally  filled  with  cysts.  An- 
other  result  of  rupture  is  the  appearance  of  urticaria;  this  sj^nptom 
sometimes  follows  tispiration  of  a  hydatid  cyst  antl  is  then  con- 
eiderefl  pathognomonic.  Rupture  into  the  peritoneal  cavity  is 
followed  either  by  insignificant  symptoms  or  by  severe  s^inptoms 
of  a  toxic  nature,  as  collapse  and  s\Ticope,  which  may  tenninate 
in  death.  Peritonitis  may  follow  rupture  into  the  peritoneum. 
Cysts  in  which  the  ecliinococci  have  died  are  said  to  produce 
the  more  violent  symptoms  when  ruptiu'e  into  the  peritoneum 
occurs,  rupture  of  the  living  cysts  causing  milder  sjTnptoms 
(RoUeston). 

Prognosis. — The  presence  of  an  echinococcus  cyst  may  be  of 
little  significance  if  it  be  taken  in  hand  early  and  properly  treated. 
The  fact  that  nearly'  half  of  the  echinococcic  patients  die  within 
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five  years  k  sufficient  comment  on  the  inadvisability  of  leaving 
them  untreated.    The  chioice  of  spontaneous  cure  is  too  small  to 
be  relieii  upon.    The  danger  of  spontaneous  or  traumatic  rupture 
is  always  present,  and  the  possibility  of  iiifet^tion  remains  a  menace  i 
to  the  patient's  life.    Aspiration  atToss  a  serous  sac  for  diagnostic  j 
purposes  adds  to  the  unfavorableness  of  the  prognosis,  and  if  I 
done  the  needle  should  not  he  withdrawn  until  surreal  inter- 
vention has  been  ilone. 

Treatments— Thf"  ideal  treatment  b  t-o  remove  the  cyst  entirely 
from  the  fibrous  capsule  which  ensheaths  it,  having  the  utmost 
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Fig.  221. — Trichiriii  Hpiralis.     (Micrt)|fhcJtograph;  X  65.) 


care  not  to  permit  the  contents  to  escape  into  the  field  of  op 
tion.  If  for  any  reason  removal  cannot  be  accomplLsht^^  miirau- 
piaHzation  may  be  done  at  one  or  two  sittings,  and  the  cavitjr 
packed  and  caused  to  heal  from  the  bottom. 

Echuioeoccus  of  bone  may  require  simfjle  removaJ,  r' 
or  amputation,  as  the  circumstances  determine. 

Cysticercus  CeUulosce.^ — This  form  of  cyst  is  of 
tively  little  practiced  concern  to  the  surgeon.     It  is  p 
the  larval  form  of  the  Tsenia  solium,  or  pig  tapewonn 
much  more  frequently  in  the  flesh  of  hogs  than  clsi* 
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constitiites  what  is  knoTim  as  measley  meat,  the  mdi\idual  nodules 
being  spoken  of  as  **nieasles/'  The  adult  womi  is  foynd  in  the 
ahmentar}^  tract  of  man.  When  the  eggs  are  carried  into  the  human 
Btomaeh  the  larval  form  appears  in  man,  being  found  in  the 
muscles,  subcutaneous  connective  tissue,  the  brain,  its  membranes 
and  ventricles,  in  the  eye,  in  the  heart  muscle,  and  rarely  in  the 
liver  or  limgs.  They  appear  in  great  numbers  and  %videly  dis- 
tributed  throughout  the  body.  The  eggs  are  taken  into  the  stom- 
ach from  without  or  are  brought  uito  the  stomach  by  regurgita- 
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Fig.  222. — Triehtnu  spiralis.     Chronic  case.     Note  heavy  dep(isit  of  calcium 
siiita  around  larva?.     (Microphotograph;  X  65,) 

tion  from  the  alimentary'  tract  of  hosts  of  Tsenia  solium,  and  follow 
then  the  same  course  of  entrance  and  distribution  as  the  Taenia 
echinococcus.  They  develop  into  small  cysts  whose  sac  is  made 
of  new-formetl  comicctive  tissue.  The  cysts  vary  in  size  from  that 
of  a  pea  to  that  of  a  hazelnut,  ami  may  live  in  great  numbers  in 
the  tissue  through  their  full  life  cycle,  from  three  to  twenty  years^ 
without  proilueing  s>TTiptoms.  Naturally,  when  the  eye  or  the 
brain  is  affected  special  ^Tiii>toms  may  arise.  Weakness  of  the 
muscles  appears  wlien  large  nimibcrs  of  the  cysts  develop, 
'  Treutmefit, — The  disease  is  self-limited  and  may  require  no 
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treatment.  If  inconvenience  is  produced  by  the  disease,  the  par* 
ticular  nodules  causing  the  symptoms  are  to  be  removed  by 
excision. 

Dermoid  Cysts. — In  order  to  make  the  situation  clear,  it  is 
necessar^^  to  discuss  l)riefly  the  more  comprehensive  group  of  ab- 
normal groT^^hs  to  which  dermoids  belongt  namely,  teratomata. 
The  word  si^fies  '^monstrosity/'  but  its  application  pathologically 
is  much  more  comprehensive  than  the  limited  group  of  specimens 
which  originally  gave  origin  to  the  word.  A  teratoma  is  a  congeni- 
tal and  permanent  combination  of  a  greater  or  smaller  amount  of 


Fig,  22:1 — Teratoma  testis. 

tissues  or  organs  of  one  individual  vnih  another.  As  examples  may 
be  mentioned  the  cases  of  monochorial  or  dichorial  twins  and  those 
in ^ which  parts  of  one  individual  are  attached  to  another,  as  an 
extra  pair  of  legs  or  arms  or  an  extra  head.  The^se  represent 
monsters  pure  and  simple.  But  when  one  is  concealed  in  the  tis- 
sues of  another,  they  represent  the  group  with  w^ich  we  are  espe- 
cially concerned  at  present. 

Origin. — It  is  impossible  to  discuss  in  detail  the  numerous 
theories  that  have  been  offered  in  explanation  of  the  origin  of 
these  remarkable  growths.  Only  the  most  probable  explanation 
will  be  given.     There   is  no  doubt   tliat  teratomata  represent 
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the  growth  of  one  individual  more  or  less  complete  within  another 
which  serves  as  host.  The  source  of  this  gro\vt,h  according  to  the 
most  plausible  theory  (Adami)  is  that  germinal  blastonieres,  which 
belong;  to  the  group  of  cells  kno^Ti  as  totipotent,  become  displaced 
and  ultimately  develop  into  a  t-eratoma.  These  cells  are  more 
abundant  in  the  testicle  anti  ovary,  hence  the  great  frequency 
of  teratomata  in  these  organs,  but  they  may  he  remotely  dis- 
placed and  be  responsible  for  the  occasional  development  of  such 
groT»\i:hs  about  the  head.  These  totipotent  cells  are  the  ones  which 
transmit  the  capacity  to  reproduce  all  types  of  cells^  and  it  is 
consequently  from  them  that  ttie  ova  and  spennatozoa  are  formed. 


Fig,  224. — Hmik  of  hair  22  inches  long  removed  from  large  intni -abdominal 


These  latter,  however,  require  fertilization  to  assume  their  rdle 
of  reproduction,  so  that  tht^  Idastomeres  which  fonn  embr>'omata 
must  be  more  elemental  than  these  speciahzed  forms,  for  the 
former  have  the  power  of  parthenogenetic  development. 

Struciure. — The  simplest  form  of  dermoid  (skin-like)  cyst  is 
one  containing  a  caseous  material  such  as  that  found  in  sebaceous 
cysts  or  in  the  sequestration  cysts  which  are  often  chissed  as  der- 
moids. In  others  the  linhig  of  the  sac  may  have  advanceil  a  step 
further  in  its  resemblance  to  the  skin,  and  contains  sweat-glands, 
sebaceous  glands,  itiid  iiair-follicles  with  haii-s  growing  from  them. 
In  yet  other  cases  additional  stmcturus  appear,  as  mucous  mem- 
brane, connective  tissue,  bone,  teeth,  nails,  nerve  tissue,  and,  rarely^ 
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other  structures.  The  hair  may  be  attached  or  Be  loaat  m  tbt  rPB* 
cavity ;  it  may  be  abundant  or  scant.  Occasianalhr  then-  aopt  sniiwii 
in  the  cyst  evidences  of  an  attempt  to  develc^  cartaan  Tonrt  ram- 
plex  structures,  such  as  mammary  glands. 

These  structures  are  either  solid  or  cj-stic.  In  the  iarmfir  ratst 
they  are  usually  small;  in  the  latter  they  iaa3'  attain  an  aucmms 
size,  but  large  size  is  found  only  in  dermoids  of  the  ovary. 

Dermoid  cysts  grow  slowly,  and  are  to  be  recxipiiBed  ry  -aieir 
location,  their  slow  growth,  small  size  (except  ovanan  demKBa^  . 
and  their  signs  of  cystic  structure.  The>'  may  be  prcscan  irom 
birth,  but  frequently  begin  to  grow  only  at  or  soon  after  jiniterrr. 
As  the  patient  grows  old  the  dermoid  may  shed  the  auached  itiir. 
leaving  bald  spots.  The  hair  of  these  cysts  also  mar  become  etst 
with  the  advent  of  old  age. 

Ovarian  dennoids  or  broml  ligament  dermoids  when  unocm- 
plicated  produce  usually  moderately  large  c>-sts,  rarehr  larger 
than  a  human  head.  The  very  large  cysts  are  usually  not  pure 
dermoids,  but  are  associated  with  a  cystadenoma.  Dennoids  <rf 
the  ovary  are  usually  unilateral  and  unilocular. 

Dermoid  cysts  of  the  ovar>^  are  especially  apt  to  become  in- 
flamed, rapidly  enlarge,  and  produce  extensive  adheaaos. 

The  most  important  complications  of  dermoid  cysts  are  in- 
flammation and  the  development  of  cancer;  the  former  is  frequent, 
the  latter  ran?. 

Dermoids  an*  foimd  with  greatest  frequency  in  the  ovary,  the 
testicle,  the  sacrum  (inclusion  or  sequestration  cysts),  and  in  the 
face,  especially  at  th(»  outer  angle  of  the  orbit.  They  are  rarely 
found  in  the  thorax  or  upon  the  surface. 

Treatment  is  removal. 

Traumatic  Inclusion  Cysts. — Traumatic  inclusion  cysts  result 
from  the  iinphintation  of  portions  of  skin  into  the  subcutaneous 
tissues,  as,  for  iiistanc^e,  when  a  blunt  nail  or  punch  is  driven  into 
a  part.  The  traiLsi)lanted  skm  behaves  as  a  graft.  It  produces  its 
normal  secnjtion  and  gradually  assumes  a  rounded  form,  and 
finally,  by  proliferation  of  its  epithelium  and  the  formation  of  scar 
tissue,  forms  a  closed  sac.  The  contents  are  the  same  in  appear- 
ances as  in  s(»baceous  cysts,  but  inclusion  cysts  may  contain  hairs. 
Th(»y  an?  usually  found  on  the  hands. 

Treatment  is  excision. 
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■            Anna,  fistula,  2LS 

palhogi-mc,  23                                             ^^^ 

I                sinusj  hen's,  220 

point  f>f  enf  ranee,  27                                           1 

^^          ulcer,  215 

protiK'tive  jwwers  of  body  agamet,                1 

^^H             tretUmcnt,  216 

34 

^^f     Apparatus,  isterili^atton,  65 

reproduction,  19                                               ] 

^^^      Arborescent  lipoma,  478,  479 

Baprogenic,  23 

■           Arteriovenons  alien  rysm^  414 

saprophytic,  23 

1                    treatment,  423 

sliapc,  17 

1            Arthritis,  tuberculous,  292 

fiize,  17 

^^    Ascitci^,  chylous,  428 

8pore«,  19 

^^m    Aaen«is,  47 

^^V        cheuiie  methfMl  of  produoing,  51 

staining,  19 

temperature,  20 

V              roeclianieal  method  of  producing,  47 

Bandage,    Esmarch's,   for  controlling                . 

l^         thermal  met  hot!  of  pnxlucing,  49 

heniiirrhage»  342                                                 1 

^^m    Aseptic  surgical  fever,  120 
^H    ABph>^a,  local  188 

Bf^ck's  bismuth  paste  in  sinus,  222,  223                1 
Bed-sore.  194                                                           J 

^^H     Asfiiration,   iuh  on,  157 

treatment,  198                                               ^J 

^^H    Asthenic  inflanmiation,  93 

Belladonna  in  indammatioti,  137                   ^H 

^^^    Atheroma,  633 

B*'nign  tumurs,  444                                          ^^M 

W          Atheromalous  abscci^vS,  148 

Bei!< lid's  abnccKs,  149                                     ^^M 

^^^     Autogenous  vaccines,  43 

I?ir[ilorid  uf  mercury,  52                               ^^M 

}'i'  r     hvperemic  treatment  of  infiam-               1 

iM.ii.-u,  134-136                                                 1 

^^    BAatLua,  23,  25 

Bilateral  sjircoma,  533                                           1 

1               aeroif^enes  cap^ulatus,  26 

liilo-tlucts,  cancer,  615                                          1 

I                       hospital  ganf^rene  due  to  infec- 

ItinirHlid  of  niercurv,  54                                        ^ 

■                            tion  bv,  191 

Binh-mtirk,  4K3,  4S6 

^^-         anthracis,  26»  257 

Bismuth  paste.  Beck's,  in  sinus,  222, 

^^B         colon,  26 

22:^ 

^^B         futstformi^,  27 

Black  tongue,  2:^2 

W-              influcnzie,  26 

Bladtler,  cancer,  614 

■                mallei,  26,  262 

preparation,  for  operation,  63 

1                of  malignant  (xlema,  26 

Blastomycosis,  334 

1                of  tetanus,  25,  237 

cutaneous,  334 

1                PfcitTer's,  26 

definition,  334 

I                pyocyaneus.  25 

diagnosis,  335 

1               pyogenes  fetidus,  26 

etiology,  334 

I                tul>erculosia,  25 

patholog5%  334 

B              typhosus,  25 

prognosis,  335 

^^K    Ba^itma,  17 

systemic,  335 

^^H        nclion  of  lymph-nodes  on,  35 

treatment,  336 

^^H        aerobic,  2tj 

Blast  oniveotic  dermatitis,  334 

^^H        anaerobic,  20 

Blebs  in^fractuHN  388 

^^■^        antagonistic,  34 

BlindncHS  after  ervsilK^las,  233 

■                arrangement,  17 

Blocking,  ner\M>t  435 

1               atria  of  infection,  27 

Blood,  exudidion,  in  inflammation,  103 

1               Brownian  movement,  18 

Quality,   defifiency,   in   etiology   of 

1               carriers,  22 

inflammation,  96 

1               charaeterLsties,  17 

quantity,  deficiency,  in  etiology  of 

1               clajB^ification,  23 

inflammation,  97 

■               color,  18 

spread  of  inflammation  by,  106 

1               cuUure-medium,  20 

transfui^ion,  in  septicemia,  175 
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Blood-cells,  oeciUation,  102 
Blood-count  in  septicemia,  171 
Blood-letting,  local,  in  inflammation, 

129 
Blood-pressure  in  sei^ticemia,  172 
Blood-vessels',  dilatation,  101 

grafting,  90 
Blue  pus,  141 

Blunk's  shearing  hemostat,  344 
Boilj  145 

Boilmg  water,  sterilization  by,  50 
Bone  cysts,  645 

healing.  77 

hemorrnage  from,  control,  347 

hypertrophy,  syphilitic,  321 

myelogenous  sarcoma,  519,  543 

periosteal  sarcoma,  519 

sarcoma,  618,  540 

syphilis,  320 
hereditary,  322 

transplantation,  88 

tuberculosis,  288 
treatment,  304,  305 
Bone-felon,  146 
Bone-grafting,  88 
Bordet's  law,  36 
Bottom,  weavers',  640 
Boyer*s  cyst,  640 
Brain,  sarcoma,  520,  545 

syphilis,  330 
Branchial  cyst^,  641 
Branchiogenic  chondroma,  455 
Brasdor's  operation  for  aneurysm,  420 
Breast,  adenoma,  567 

cancer,  608 

Halsted's  sign,  609 

cysts,  637 
Brodie's  abscess,  149 
Brownian  movement  of  bacteria,  18 
Bruit,  aneurysmal,  417 
Brush  wounds,  357 
Buds,  capillary,  68 
Bums,  371 

degrees,  371 

electric,  treatment,  377 

etiology,  371 

of  first*  degree,  371 
treatment,  376 

of  fourth  degree,  374 

of  second  degree,  371 
treatment,  376 

of  third  degree^  372 
treatment,  376 

pathology,  374 

proj?no8is,  375 

radium,  treatment,  377 

symptoms,  constitutional,  374 

treatment,  375 

jr-ray,  treatment,  377 
Bursa,  syphilis,  325 
Bursitis,  gummatous,  325 

syphilitic,  325 


Cachexia  in  cancer,  607 

in  sarcoma,  533 

in  tumors,  449 
Callous  ulcer,  204 
Callus,  78 

luxurians,  459 

Srovisional,  78 
or.  110 
Canalicular  abscess,  149 
Cancellated  osteoma,  459 
Cancer,  572 

age  occurring,  599 

anemia,  607 

aquaticus,  92 

cachexia,  607 

cells,  582,  583 

classification,  572 

colloid;  572,  587 

consistence,  599,  601 

cutaneous  reaction,  608 

cylinder-cell,  572 

definition,  572 

degeneration,  605 

diagnosis,  593,  596 

en  cuirasse,  610 

encapsulation  in,  600 

etiology,  573 

fever,  607 

fulguration,  628 

gastric,  612 

glandular,  572 

growth,  589 
rate  597 

hemorrhage,  605,  606 

implantation,  604 

infection,  606 

inoperable,  treatment,  629 

insane  cells,  577 

iuice,  580 

lymphatic  involvement,  601 

metastasis,  590,  602 

mucous,  587 

multiple  primar>'  growths,  608 

of  bile-ducts,  615 

of  bladder,  614 

of  breast,  608 

Halsted's  sign,  609 

of  gall-bladder,  615 

of  intestines,  616 

of  liver,  614 

of  stomach,  612 

of  uterus,  610 

operative  treatment,  624 

pain  in,  600 

period,  599 

perles,  585 

Prognosis,  619 
Libbert's  classification,  572 
views  of  origin,  573 
scirrhous,  587,  610 
shape,  601 
sites  of  formation,  592 
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I           Cancer,  skin  reaction,  608 

Chondroma,  definition,  463 

^1 

1                squamous-ceOed,  572 

dta^osi^,  455 
etiology,  454 

^^H 

I               structure,  577 

^^H 

B               surface  appearance,  593 

fracturae,  454 

^^H 

■               treatment.  623 

patholo^c  changes,  457 

^^1 

■                   operative,  524 

prognasis,  457 

^^K 

1               ulceration,  605 

sites  of  fonnation,  455 

^^H 

^^^         variations,  618 

structure,  454 

^^H 

^H         x<ra\^,  627 

treatment,  458 

^^H 

^^1     Cancrurn  oris,  92 

variations,  457 

^^H 

treatment,  197 

Chondrosarcoma,  502,  512,  540 

^^H 

CapiUarv^  angioma,  483,  486 

diagnosis,  534 

^^1 

budfi,  68 

Chorion  epithelioma,  616 

^^H 

ioop^,  68 

Chvostek'a  sign  in  tetany,  243 

^^1 

Carbolic  acid,  54 

Chyle  cysts,  637 

^^1 

gangrene,  193 
Carbuncle,  146 

m<*senteric,  638 

^^1 

Chylothorax,  428 

^^^H 

treatment,  UH 

Chylous  ascil<«,  428 

^^H 

Carcinoma,  572.    See  also  Cancer. 

Cicatrization  in  healing,  70 

^^H 

Carcinoinat(>^i6,  general,  GiH 

Circutnsc»ribefl  aneurysm,  414 

^^1 

Caries,  jjunmmtoua,  321 

Cirrhosis,  syphilitic,  327 

^^H 

of  scapula,  289 

Cirsoid  aneur\sni,  413,  483 

^^1 

of  spinal  column,  tubercular,  289 

treatment,  423 

^^H 

^        sicca,  289,  295 

Cloaca*,  291 

^^^1 

^H         syphilitic,  .-^21 

Cocain  anesthesia,  4iJ4 

^^M 

^^m     Carriers'  bacteria,  22 

in  inflanunation,  137 

^^H 

W              typhoid,  22 

Coccns,  23 

1 

1           Cartilage,  tuberculosis,  288,  291 

Cohnheim's  theory  of  origjn  of  tiunora,               J 

1            Caseous  absi-ess,  149 

451 

^ 

I                tuberculous  osteomvelitis,  289 

Cold  abscc«s,  149,  279 

•    ■ 

I           Calarrhiil  inflammation,  93 

treatment,  307 

■           Cauter>',  49 

as  anesthetic,  4Ii4 

■ 

1                in  hemorrhage,  34t> 

finger,  IISK 

■ 

1           Cavernous  angioma,  483,  486 

in  treatment  of  inflammation, 

130         ^H 

M               lymphangioma,  490 
^K   Cefi  imUi,  452 

low  degree,  effects,  378 
Colev's  fluid  in  sarcoma,  34,  236 

557        ^ 

^^P  Cells,  cancer,  582,  583 

Collapse,  349,     See  also  Shock, 

J 

connect ivf^-tiftsue,  69 

Colloul  cancer,  572,  587 

insane,  451,  577 

C+>lon  bacillus,  26 

fl 

totipotent,  655 

sigtnoid*  uh-er,  215 

^ 

Cementonui,  t>44 

treatment,  217 

Cephalenitttoma,  645 

Comj>resi*ion  in  infljmunation,  129                       ^ 

Cerehro.'^t>inMl  meningitis,  tetamis  andt 

Conceal etl  hemorrhage^  340 

differentiation,  244 

Condyloma,  fsiintfMl,  562 

Cerulean  pus,  141 

treat  mm t,  56:i 

Chalazion,  637 

Congenital  cystic  hygroma,  638 

Chancre,  311 

kitlney,  642 

Omrbon,  257.    See  also  Anthrax, 

Congested  ulcer,  207 

Cheloid,  473 

Congestion,  102 

Chemir  pnilective  iTowen«,  36 

Congestive  abscess,  149 

sterilisation,  51 

Connective  tissue,  sarcoma,  517 

Chemotaxis,  35 

Connective-tissue  cells,  69 

ne^tive,  35,  36,  40 

tumors,  4.52 

poftitive,  35,  36,  40 

Constitutional  abscess,  149 

ChiJblajiifl,  37S 

Contii>w^l  wounds,  356 

treatment,  381 

Cornu  cytaneum,  56^^ 

Chill  in  intlMTiination,  120 

CoriM>ra  lutea,  <*ysls,  640 

Chloronia,  558 

Counterirritation  in  inflammation 

,132 

Cholei^teatoma,  642 

Courv'oisi^'r's  law,  615 

Chondroma,  453 

Creolin,  55 

bran<"hiogenic,  455 

Crepitus  in  fracture,  385 

^^         classification,  453 

Cresol,  55 

• 
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Crile's  pneumatic  suit  in  shock,  354 
Crossed  emboli,  405 
Croupous  inflammation,  94 
Cutaneous  blastomycosis,  334 

horns,  563 

reaction  in  cancer,  608 
Cylinder-cell  cancer,  572 
Cylindric  aneurysm,  412 
Cylindroma,  572 
Cystadenoma,  646 
Cystic  gall-bladder,  636 

hygroma,  491 
congenital,  638 

kidney,  congenital,  642 

tumors,  645 
treatment,  647 
Cysticercus  cellulosae,  648,  652 

treatment,  653 
Cysts,  631 

Boyer's,  640 

branchial  J  641 

characteristics,  631 

chyle,  637 

mesenteric,  638 

classification,  6:^2 

complications,  61^2 

contents,  631 

definition,  6^^ 

dentigerous,  643 
treatment,  644 

dermoid,  654 
origin,  654 
struct lu-e,  655 
treatment,  656 

duct,  635 

echinococrus,  649 
diagnosis,  651 
prognosis,  651 
treatment,  652 

embryonal^  640 

extravasation,  640 

exudation,  639 

hemorrhagic,  644 
treatment,  645 

hydatid,  (>49 

inchision,  traumatic,  656 

l>iiip}uitic,  i\S7 

mucous,  635 

nabothian,  6.S5 

necrotic,  ti47 

of  bono,  645 

of  brcjust,  637 

of  (H)rp()ra  lutoa,  640 

of  Graafian  follicles,  640 

of  new  formation,  644 

of  pancreas,  637 

of  parotid  gland,  635 

of  Stenson's  duct,  635 

of  submaxillary  gland,  635 

of  urachus,  641 

of  vulvovaginal  glands,  637 

of  \\'()if!ian  body,  641 


Cysts,  parasitic,  648 
retention,  633 
sebaceous,  633 

treatment,  635 
sequestration,  641 
structure,  631 
thyroglossal,  641 
traumatic  inclusion,  656 
vitello-intestinal,  642 

Dactylitis,  syphilitic,  322 
Debris  of  pus,  141 
Dec^ubitus,  194 

treatment,  198 
Deformity  in  fracture,  387 
Degeneration  of  cancer  tissue,  605 

of  tumors,  450 
de  Keating-Hart  fulguration  in  cancer, 

628 
Delayed  union  in  fracture,  391 

treatment,  392 
Delitescence  in  inflammation,  107 
Dentigerous  cysts,  643 

treatment,  644 
Dermatitis,  blastomycotic,  334 
Dermoid  cysts,  654 
origin,  654 
structure,  655 
treatment,  656 
Desmoid,  465 
Diabetic  gangrene,  187 

ulcer  of  leg,  201 
Diapedesis  in  inflammation,  103 
Difluse  inflammation,  93 
Dilatation  of  blood-vessels,  101 
Diphtheric  inflammation,  94 
Diplococci,  23 

Discoloration  in  inflammation,  111 
Dislocations,  394 

bilateral,  394 

classification,  394 

complete,  394 

complicated,  394 

diagnosis,  394 

etiolog>',  394 

partial,  394 

prognosis,  396 

recurrent,  394 

simple,  394 

treatment,  396 

unilateral,  394 
Displacement,   spontaneous,    in  frac- 
ture, 386 
Dissecting  aneurj^sm,  413 
Dolor,  110 

Drainage  in  abscess,  162 
Drainage-tubes,  163 
Dressings  and  fabrics,  sterilization,  65 

in  Reverdin's  method  of  skin-grjift- 
ing,  83,  84 

in  Thiersch's  method  of  skin-graft- 
ing, 86 
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M            Drugs,  hygroscopic,  m  inflammation. 

Emb<^>lb?m,  treatment,  410                         ^^M 

■                  134 

'  Embolus,  403.     See  also  Embolimtu          ^H 

1              Dry  abscess,  149 

Embryonal  isysts^  640                                  ^^M 

^^^           ^angrcnp,  181 

Embry^onic  tissue,  68                                 ^^H 

^^^H          uiRaiiUTiutifiti,  05 

Emphysema,  f^angrenous,  186                   ^^H 

^^f          sterilization,  49 

Em[)ro8thotonn.s,  241                                    ^^H 

^^^       Duboii?*  absciss,  149 

Encapsulation  in  cancer,  600                    ^^M 

H             Duct,  cyst  a,  tiHo 

of  sarcoma,  529                                       ^^M 

1              Dumb  rabies,  352 

of  tumor,  445                                           ^^M 

■              Duocientil  ulcer,  212,  214 

Enchondroma,  453                                     ^^U 

^^^              tr^atQicnt,  214 

Encysted  abscess,  150                                J^f 

Endo-aneiirysmorrhaphy,  421                    ^^M 

Endocarditis  in  ervsipelas,  232                   ^^M 

W            Katixg  ulcer,  211 

Endothehoma,  ,502',  558                                      1 

I             Eccbondrorim  osssificans^  453 

Enlargement,  ssudden,  in  sarcoma,  532             J 

1                 simplex,  453 

Epiblastic  tumors,  452                               ^^M 

1             Ecch^Tuasis  in  fmctures,  388 

benign,  561                                           ^^M 

1             Echifiococcua  cysts,  649 

Epidemic  erysipelas,  232                           ^^H 

1                     diagnoKis,  *i51 

Epidermization  in  healing,  70                    ^^H 

^^_^              prognosis,  tl51 

Epiduml  anesthesia,  437                             ^^M 

^^B              treatment,  (352 

Epiphyseal  separation,  384                         ^^| 

^^V          bydatiiiosus,  649 

Epiphysitb,  tubercular,  292                        ^^M 

V            Edema,  anthrax,  259 

Epithelial  proteetioo  against  baeteria,            1 

^                in  abBC/^8,  156 

34                                                                  J 

^K          lymph-,  428 

Epithelioma,  572                                       ^^M 

^^H             rrcatmeni,  429 

chorion,  616                                              ^^H 

^^"           malijfnaut,  bacillus  of^  26 

diagnosis,  593                                           ^^H 

W           EhrUch's  sidtM-hain  theor>%  37 

ulcerative,  211                                          ^^M 

1              Elbow,  miners',  B40 

>  Epulis.  475,  541                                            ^H 

I            Electric  bumi*,  treatraeot,  377 

Euuinia,  262.    See  also  Glctnileri.            ^H 

I             Elephanti^isis,  430 

Ern's  sign  in  tetany,  243                            ^^M 

■                after  erv'sipi'las,  233 

Erethistic  ulcer,  207                                      ^^H 

I                 arabuni,  430 

Ergot  gangrene,  189                                    ^^M 

I                complic;itions,  433 

Eruption  of  syphilis,  312                            ^^| 

1                 definition,  4'40 

Er^^si]^iehi.s,  226                                             ^H 
anthrax,  259                                             ^H 

^^H           dia^KLsi^,  431 

^^H           etiology,  430 

complications,  232                                    ^^M 

^H          Hlnriask,  430 

curative  action,  236                                ^^M 

^^H           ha'iiianpoiiiatosa,  4S8 

diagnosis,  233                                           ^^H 

^^H           nervorum,  472 

epidemic,  232                                            ^^M 

^^M          neuromatosa^  430 

enthematosum,  229                                ^^M 

^^H           nostnLB,  430 

etiology-,  226                                              ^H 

^H          of  nose,  433 

facial,  230                                                  ^H 

^H          pntholog>%  430 

fulminating,  229                                       ^^| 

^^1           phlebectatica,  430 

gangrenous,  229                                         ^^M 

^^H           prognosi.s,  433 

habitual,  230                                               W^M 

^H          tnmtment,  4:i3 

idiopathic,  226                                          ^^^ 

W            Elevated  ulcer,  211 

metastatic,  229                                                1 

B            Elevation  in  inflammation,  128 

neonatorum,  231                                               1 

^^K      Embolic  ab^^cc^^,  149 

of  face,  Z30 

^H      Embolism,  403 

of  heiid,  230 

^^1          active,  403 

of  newborn,  231 

^B         air,  407 

pathologic  changes,  227 

^H         bland,  403 

phlegmonosum,  229 

^^1         crossed,  405 

progn<jsLs>  233 

^^H         favorite  sites  of  lodgment,  408 

pusluiosum,  229 

^^^H          paradoxic^  405 

recurrent,  229 

^^H         pathologic  consequences,  404 

sequels,  23:i 

^^M         points  of  lodgment,  405 

serum  treatment,  236 

^^H         prof^osig^  409 

symptoms,  227,  228 

^^H         sources,  403 

treatment,  234 

^^H          fl>anptomi^,  406 

tvp<^,  229 
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Erysipelas  vedculosum,  229 
wandering,  229 

Erysipelatis  ambulans,  229 
migrans,  229 

Esmarch's  elastic  bandage  for  control- 
ling hemorrhage,  342 

Esophagus,  sarcoma,  521 

Ether  as  antiseptic,  56 

Eucain  anesthesia,  434 

Extravasation  C3rsts,  640 

Exuberant  ulcer,  203 

Exudation  cysts,  639 
of  blood  in  inflammation,  103 


Facial  erysipelas,  230 

tetanus^  242 
Facies  in  inflammation,  121 
False  aneurysm,  412 

neuroma,  499 
Farcy,  262 

chronic,  264 

diagnosis,  265 

prognosis,  266 

symptoms,  263 

treatment,  266 
Fascia,  sarcoma,  517 

tuberculosis,  296 
Fecal  abscess,  150 
Felon,  146 

treatment,  164 
Fetid  pus,  140 
Fever  m  cancer,  607 

in  inflammation,  119 

in  sarcoma,  533 

in  syphilis,  314 

postopwrativo,  120 

syndrome,  120 
Fibrinous  inflammation,  93 
Fibro-adenoma  of  breast,  567 
Fibroblasts,  68 

source,  68 
Fibroids,  465.     See  also  Fibroma. 
Fibrolipoma,  481 
Fibroma,  465 

cavernosuni,  468 

classification,  465 

definition,  465 

diagnosis,  467 

durum,  465 

forma,  470 

lymphangiectaticum,  468 

molu?,  472 

molluscum,  465,  472 

pathologic  changes,  468 

prognosis,  470 

sites  of  formation,  466 

structure,  466 

tclangiectaticnim,  468 

treatment,  470 

variations,  467 
Fibromyoma,  467 


fibroplastic  inflammation,  93 
Fibrosarcoma,  516 

diagnosis,  534 
Fibrous  orchitis,  329 
fllaria  sanguinis  hcHninis,  430 
Fissure  in  ano,  207 

of  lip,  207 
Fissures,  384 
Fistula,  218 

diagnosis,  220 

etiology,  218 

in  ano,  218 

pathology,  220 

treatment,  222,  224 
Fluctuation  of  abscess,  155 
Fractional  sterilization,  51 
Fracture,  382 

blebs,  388 

chondroma,  454 

comminuted,  383 

complicated,  383 

compound,  383 

counterextension,  388 

crepitus,  385 

deformity,  387 

delayed  union,  391 
treatment,  392 

denticulated,  384 

depressed,  384 

double,  383 

ecchymosis,  388 

etiology,  382 

extension,  388 

false  union,  389 

greenngtiek,  384 

healing,  77 

immobilization,  389 

impacted,  384 

incomplete,  384 

Lane's  method  of  treatment,  392 

longitudinal,  384 

manipulation,  389 

multiple,  383 

oblique,  384 

osteoma,  459 

pain,  387 

preternatural  mobility,  386 

pseudarthrosis,  391 

reduction,  388 

serrat^xi,  384 

simple,  383 

single,  383 

skiagraphy,  387 

spiral,  384 

spontaneous  displacement,  386 

s3rmptoms,  385 

transverse,  384 

treatment,  388 
open  method,  392 

types,  383 

umlateral,  384 

union,  77 
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M             Fractunp,  union^  delayed,  391 

Gangrenous  erysipelas,  229                      ^H 

^^                 treainient,  392 

inflammation,  M                                     ^^B 

^H             fabe,  391 

Gastric  cancer,  612                                  ^H 

^^H              vicious,  391 

ulcer,  212                                                  ^H 

^^H          unnatural  mobility^  386 

acute,  214                                          ^H 

^^^P           unuaii(Hl,  391 

chronic,  212                                          ^M 

m                     treatment,  392 

complications  and  sequels,  214          ^H 

■                 vicii>y»  union  J  391 

treatment,  214                                      ^H 

■               Freezing.  37H 

General  carcinomatosis,  604                     ^^M 

I              Fremitus  in  inflammationj  117 

Germs,  17.     See  also  Bacteria,                ^^M 

■               Frosl-bite,  378 

Giant-celled  sarcoma,  502                          ^^^ 

■                 first  degree,  378 
m                 fourth  degree,  379 

Gibson's  chart  in  inflammation,  122             1 

Glanders,  262                                               ^J 

^K          pathoto^,  378 

chronic^  265                                            ^^M 

^^H          pro^ofiis,  380 

diagnosis,  265                                         ^^M 
etiology,  262                                           ^H 
putholog>',  262                                        ^H 

^^H          f^econd  degree,  379 

^^H          s\iiintoniB,  379 
^           tliir^J  deRfee,  379 

prognosiis,  266                                            ^^M 

tn-atment,  3H0 

svmplomB,  262,  264                                ^H 

Fulguration  in  cancer,  62^ 

t  refitment,  266                                         ^H 

Fultuinating  er>'sipela8,  229 

Glandular  cancer,  572                                ^^H 

panjq-ene,  1H6 

.nkin-caocer,  572                                        ^^M 

inflariuuation,  92 

Glioma,  500                                                ^M 

Functio  la?8a,  110 

diagnosis,  500                                          ^^M 

Function,  impaired,  in  inflammation, 

durum,  500                                             ^^M 

115 

hard.  500                                                  ^H 

FungouB  ulcer.  203 

molle,  ,S(X)                                                 ^H 

Fungus,  ray-,  268 
flaroomatodes,  523 

prognosis,  501                                            ^^M 

ii\X(v  of  formation,  500                          ^^M 

fWuncle,  145 

soft,  .500                                                ^M 

structure,  500                                         ^^M 

Galaotocele,  637 

treatment,  501                                           ^^M 

Gall-bladder,  cancer,  615 

Glinsarconm.  retinal,  501                          ^^M 
Graafian  folHcles,  cysts,  640                    ^H 

cyatic,  m6 

Gangrene,  179 

Grafting,  bone-,  88                                  ^^H 

rarbolic  ucid,  193 

of  blood-vessels,  90                                 ^^M 

diabetic,  187 

of  kidtievK.  90                                          ^H 

dry,  181 

of  mucous  membrane,  90                       ^^| 

due  to  infection  by  Bacillus  a§rog- 

of  muscles.  90                                         ^^M 

enes  capsulalua/l91 

of  ner\'es,  90                                             ^^H 

ergot,  189 

of  tendons,  90                                          ^^M 

etblog>%  179 

skin-,  79.     See  also  Shin-grafting,         ^^M 

foudroyante,  186 

Granulating  ulcer,  203                                ^^M 

fulminating,  186 

Granulation  tissue,  68                                ^^U 

gummatous,  321 

Green  pus,  141                                              ^^1 

hiiKpital,  189 

Green-wtick  fnicture,  384                                  1 

diphtlberie  tyjR^y  190 

Grossich's  nH'thcni  of  sterilization  of             1 

pulpy  type,  190 

operative  field,  56,  57,  62                              1 

ulcerative  type,  190 

Gum-boil,  147                                                     ' 

in  inflammation,  108 

Gumma,  317 

line  of  demarcation,  184 

diagnosis,  318 

microbic,  186 

gross  appearance,  317 

.moist,  181 

of  liver,  328 

pain,  IH;^ 
Kavnaiid's,  188 

of  muscles,  326 

Gumnuitons  bursitis,  325 

eenile,  184 

caries,  321 

Bpreudin^  traumatic,  186 

myoaitie,  326 

eymmetne,  188 

necrofils,  321 

symptoms,  general,  184 

orchitis,  329 

syphilitic,  321 

Gunshot  wounds,  357 

treatment^  195 

inffHKion,  361 

Gangrenous  emphysema,  186 

treatment,  368 
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Habitual  erysipelas,  230 

HaMcd's  sign  in  cancer  of  breast,  609 

Hand,  obstetric,  243 

Hands,  sterilization,  58 

Hard  glioma,  500 

warts,  561 
Harrington's  solution,  53 
Head,  erysipelas,  230 

tetanus,  242 
Healing,  66 

by  first  intention,  67 

by  second  intention,  71 

appearance  of  wound,  73 

b^  thuxl  intention,  74 

cicatrization,  70 

epidermization,  70 

of  bone,  77 

of  fracture,  77 

of  muscle,  77 

of  nerves,  75 

of  soft  structures,  66 

of  tendon,  77  •'     ; 

ulcer,  203  «    : 

under  scab,  74         i 
Healthy  inflammation,  95 

ulcer,  203 
Heat  in  inflammation,  130 

in  treatment  of  inflammation,  130 

sterilization  by,  49 
Heliotherapy  in  tuberculosis,  304 
Hemangio-endothelioma,  558 
Hemangioma,  483.    Sec  also  Angioma. 
Hemolysins,  33 

Hemolytic  an(»mia  in  etiology  of  in- 
flammation, 97 
Hemophilia,  348 
Hemorrhage,  340 

active,  control,  343 

adrenalin  chlorid  in,  347 

cautery  in,  346 

conceahxl,  340 

control,  342 

of  active  bleeding,  343 
permanent,  343 

drugs  in,  347  I 

R<«marrh*s  elastic  bandage  for  con- ' 
trolling.  342 

from  bone,  control,  347 

in  cancer.  ()05,  606 

in  tumors.  449 

ligation  in,  344 

Momberg's  method  of  controlling. 
343 

packing  in,  34(> 

p<»nnanent  control,  343 

pressure  in.  34^i,  344 

secondare*,  348 

s>inptoms,  341 

torsion  in.  345 
Hemorrhagic  cysts,  644 
treatment,  645 

inflammation,  95 


Hemorrhoids,  thrombotic,  399 
Hen's  anus  sinus,  220 
Hepatic  abscess,  148 
Hereditary  syphilis,  316 

of  bone,  322 
Heterogenous  vaccines,  43 
Heterologous  tumors,  452 
Hilton's  Taw,  117 

method  of  treating  abscess,  160 
Homologous  tumors,  452 
Horns,  cutaneous,  563 
Hospital  gan^ne,  189 
diphtheric  type,  190 
pulpy  tjTje,  190 
ulcerative  tj^x?,  190 
Hot-air  sterilization,  51 
Housemaids'  knee,  640 
Hunter's  operation  for  aneurysm,  421 
Hydatid  cysts,  649 

mole,  malignant,  617 
Hydrocele,  63a 

of  cord,  641 
Hydrogen  peroxid,  58 
Hydronephrosis,  636 
Hydrophobia,  249 

destruction  of  virus,  250 

diagnosis,  254 

dumb,  252 

etiolog>',  249 

in  dog,  251 
symptoms,  251 

Negri  bodies,  251 

paralytic  stage,  254 

Pasteur  treatment,  256 

patholog>%  250 

premonitory  stage,  253 

prognosis,  255 

stage  of  excit<>ment,  253 

stages,  252 

t<?tanus  and,  differentiation,  244 

treatment,  255 
Hygroma,  congenital  cystic,  638 

cystic,  491 

cysticuin  colli  congenitum,  491 
Hvgroscopic  drugs  in  inflammation. 

'134 
HjTX'remia,  101 

Hyperemic  treatment,   Bier's,  in  in- 
flammation, 134-136 
HjTX'mephroma,  546 
HjTX'rtrophic  ulcer,  203 
H>-pertrophy,  bone,  s>'philitic,  321 
Hypoblast ic  tumors,  452 

benign,  561 
Hypostatic  inflammation,  92 
Hysteria,  tetanus  and,  differentiation, 

243 

Ichorous  pus,  140 
Idiopathic  erj'sipelas,  226 
multiple    pigmented    sarcoma    of 
skin,  517 


^^Hfp               ^^Hj^^p                         ^^^^M                   J 

^^1         Miopathjc  tetanus,  241 

Inflammation,  Gibson^B  chart,  122         ^H 

^^B          Immobility  of  sarcoma^  529 

healthy,  95                                            ^H 

^^H          ImmohiliziiiUm  in  fracture,  389 

heat  m,  110,  130                                  ^M 

^^B          Imiii unity,  44 

hemorrhagic,  95                                    ^^M 

^^H               acqu'u*^;  45 

hygroBcopic  drugs  in^  134                     ^^H 

^B              natural,  45 

hypostatic,  92                                         ^^M 

racial,  45 

impuircd  function  in,  115                    ^^f 

Implantation  cancer,  604 

incision  in,  130                                        ^^M 

Incij?^^  wounds,  :io5 

increaiic  of  (^limitiation,  137                 ^^M 

Inc:i.sit)n  in  inHarnmation,  130 

of  general  resistance,  138                 ^^H 

Inclusion  cysits,  traunmtic,  656 

of  specific  resistance)  138                 ^^M 

Indf^x^  opstjnie,  41 

infective,  92                                             ^| 

Indolent  ulccT,  2{H 

interstitial,  93                                            ^M 

Infect  ion  in  cancer,  606 

latent,  95                                                  ^H 

mixed,  33 

k^'ches  in,  130                                        ^^M 

significance.  30 

leukocytCH^iH,  12!                                    ^^M 

Infoctive  inflajiiraation,  92 

magnesium  sulphate  in,  137                ^^M 

Infiltration  of  sarcoma,  529 

manage  in,  13o                                      ^^M 

of  tumors.  445 

moist,  95                                                 ^^H 

InflummatioUt  \H 

muscular  rigidity  in,  117                      ^^M 

acute,  92 

neuropathic,  92                                     ^^M 

^             Hdhf-j^ixc.  93 

new  tisi^      ''^rmation  in,  109                ^^M 

^^^h             unodvTirs,  local,  137 

of  non-mi     alar  tissue,  104                 ^^H 

^^H               ristli^nir,  m 

o[>erative  t  -ealment^  139                      ^^H 

^H             lu'liii^iuriTM  in,  137 

opium  in,  137                                          ^^H 

^^H             1^11-   hvprremic   treatment,    134- 

pain  in,  111-115                                   ^^M 

^B 

parenchymatous,  93                              ^^H 

^^1            blcKMi-letting,  local,  129 

phenomena^  101                                     ^^H 

^^1            catarrhal  93 

plastic,  93                                               ^H 

^H           eliill  in,  120 

pof^ition  in,  128                                   ^^M 

^^H            ebj-onic, 

pressure  in,  129                                      ^^M 

^^^H             cocain  in,  137 

prognrmis,  124                                          ^^H 

^^H            colli  in  treatment t  130 

proliferative,  95                                      ^^H 

^^H            compression  in,  129 

puW  in,  120                                           ^^H 

^^^^            counterirritation  in,  132 

pimeture  in,  130                                    ^^H 

^^H                CTOUfXHlH,   94 

fjurulent ,  94                                          ^^H 

^^^^            definition,  91 

redness  in,  111                                         ^^H 

^^H            deUte^ccnce^  107 

regenenitinn,  104                                   ^^M 

^^H            defit ruction  of  ti^ue,  104 

removal  of  cause^  125                            ^^H 

^^H            diagno^i^,  123 

resolution  in,  107                                  ^^M 

^^^1             diapcdeBis  in,  103 
^^m             dllTiLqe,  93 

rest  in,  126                                               ^H 

rhexin  in,  lt)3                                         ^^M 

^^^B            diminishtHi  radiation  in,  111 

scarification  in,  130                               ^^| 

^^H             diphtheric,  94 

serous,  93                                               ^^M 

^^H           discoloration  in.  111 

sigaH,  109                                               ^^M 

^^B           dry,  95 

general  or  constitutional,  118           ^^M 

^^H            elevation  in,  128 

local,  110                                            ^^ 

^^^^            etiolo|2:>\  95 

soreness  in,  114                                             1 

^^H                deficiency  in  quality  of  blood  or 

spread,  105                                                  " 

^^^B                        tissues,  97 

by  blood,  1135 

^^H                   in  quantity  of  bloodj  96 

by  contiguity,  105 

^^^H                exciting,  99 

by  continuity,  105 

^^H                precJiHjm^ing,  96 

by  Ivmphatics,  106 

^^H            extent,  100 

sthenic,  93 

^^H            exudation,  103 

subacute,  93 

^^H           faeies  in,  121 

suppuriitivo.  94,  107 
swelling  in,  116 

^^^1            fever  in,  119 

^^H           fibrinoplu^tic,  93 

sympathetic,  92 

^^^H            fibrinous,  93 

symptoms,  109 

^^H           fremitus  in,  117 

general  or  constitutional,  118 
local,  110 

^^H            fulminating,  92 

^^^L^^     gangrenoujs,  94,  lOS 

tenderness  in,  114 
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Inflammation,  terminations,  106 

tramnatic,  92 

treatment,  125 
constitutional,  137 
general,  137 
local,  125 
operative,  139 

unhealthy,  95 
Influenza,  bacillus  of,  26 
Inoperable  cancer,  treatment,  629 
Insane  cells,  451,  577 
Instruments,  sterilisation,  64 
Interstitial  inflammation,  93 
Intestinal  mvcosis,  260 
Intestine,  adenoma,  569 

adenomatous  polyposis,  569 

cancer,  616 

sarcoma,  521,  539 
Intoxication,    septic,    165.    See   also 

Sapremia. 
Intracystic  papilloma,  564 
Intraspinal  analgc'sia,  436 
Intravenous  local  anesthesia,  436 
Involucrum,  291 
lodin,  56 

Irritable  ulcer,  207 
Ischiorectal  abscess,  150 
Ivory  osteoma,  459 

Jaw,  actinomycosis,  271 

lumpy-,  269 
Joints,  8>'i)hili8,  324 
tuberculosis,  292 
symptoms,  295 
treatment,  305,  306 

Keloid,  473 

treatment,  475 
Kidneys,  adenoma,  568 

congenital  cystic,  642 

sarcoma,  545 

traiLsplantation,  90 

tubcrculasis,  296 
symptoms,  297 
treatment,  304 
Knee,  housemaids',  640 
Krause's  method  of  skin-grafting,  87 


Lacerated  wounds,  357 

Lacunar  abscess,  150 

Lanccreaux's  treatment  of  aneurysm, 
419 

Lane's  method  of  treatment  of  frac- 
tures, 392 

Larynx,  tuberculosis,  treatment,  308 

Latent  inflammation,  95 

Laudable  pus,  140 

Law,  Boraot's,  36 
Courvoisier's,  615 


Law,  Hilton's.  117 

of  Metschmkoff,  35 

of  Wyssokowickz,  34 
Leeches  in  inflammation,  130 
Lep,  milk-,  399 

Leiomyoma,  494.    See  also  Myoma. 
Leukocidin,  24 
Leukocytes,  migration,  102 
Leukocytosis  in  inflammation,  121 
Ligation  in  hemorrhage,  344 
Line  of  demarcation  in  gangrene,  184 
Lip,  fissure,  207 
Lipoma^  478 

arborescens,  478,  479 

classification,  478 

definition,  478 

diagnosis,  481 

diffuse,  478 

etiolog>',  479 

myxomatodes,  462 

myxomatous,  482 

patholo^c  changes,  482 

prognosis,  482 

sites  of  formation,  479 

structure,  479 

telangiectaticum,  482 

treatment,  482 

variations,  481 
Lipomyxoma,  462 
Liquor  puris,  141 
Liver,  adenoma,  570 

cancer,  614 

gumma,  328 

sarcoma,  521,  547 

syphilis,  327 
Lockjaw,  237.     See  also  Tetanus, 
Loops,  capillar>',  68 
Lumbar  abscess,  152 
Lumiere  and  Becue's  method  of  stain- 
ing sporotrichum,  338 
Lumpy- jaw,  269 
Lungs,  actinomycosis,  271 

sarcoma,  549 
Luxation.  394.      See  also  Dislocation, 
Lymphadenitis  in  erysipelas,  233 

scrofulous,  281 
L>^nphangieetases,  428 

treatment,  429 
L^TTiphangio-endothelioma,  558 
L^Tiiphangioma,  490 

cavernous,  490 

classification,  490 

cysticum,  491 

diagnosis,  492 

etiologj',  491 

pathologic  changes,  493 

prognosis,  493 

simple,  490 

sites  of  formation,  492 

structure,  491 

treatment,  493 

variations,  493 
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^^V   .      L\iiiphangitiB  in  erv'sipelaSi  233 

Metastatic  abscess,  150                         ^H 

^^1            's>philitic,  319 

erysipela.s,  229                                    ^H 

^^H         Lympbatic  cyst«,  637 

MetschnikofT,  law  of,  35                         ^H 

^^H         Lvniphatics,  spread  of  inSammation 

Microbt?s,  17.     See  alwo  BacUria,          ^H 

^H            'by.  106 

Microbic  gangrene,  186                                  4 

^^H         Lymph-odema,  423 

Micro-organisms,   17.     See  also  Boc-         J 

^^H              treat meBt,  429 

ieria.                                                         ^^M 

^^H          Lymphendothelioma,  517 

MiUarv  abscess^  150                                ^^M 

^^H          Lymph-noflcs.  action,  on  bacteria^  35 
^^H             en  argement,  in  i^vpliiliB,  314 

Milk  abscess,  151                                    ^M 

Milkdeg,  399                                            ^H 

^^^H                 in  tuinorH^  446 

MinerH*  elbow,  640                                  ^H 

^^H             involvement^  in  cancer^  601 

Mixed  infection,  33                                   ^^M 

^^^R            sarcoma,  519 

tumors,  452                                          ^^| 

^^^t             syphilis,  319 
^^B             tubercular,  280 

Mixed-cetled  sarcomaj  502                     ^^M 

Moist  gangrene^  181                                ^^^ 

^^^^^H           dia^osis,  28^j 

inflammation,  95                         ^^^^^t 

^^^^^P          subsequent  course,  282 

Hterilization,  49                             ^^^^^| 

^^^^^          treatment,  305 

Molf^,  470                                        ^^^H 

^^H         Lymphoearcoma,  504,  511,  520 

hydatid,  maUgnant,  617                     ^^H 

^^H             diagnosis,  535 

pigmented,  470                                       ^^B 

^^H          Lyn]i)h-ve8aek|  ayphiUsr  319 
^^H          Lys<jl,  55 

MolluHCum  fibrosum,  472                               1 

Momberg's    method    of    controlling          1 

^^H         Ly^sa,  249.     See  also  Hydrophobia. 

hemorrhage,  342                                           1 

Mortification,     179,     See    also    Gun-         J 

^^H          Macrocheilia,  492 

Mouth,  actinomycosis,  271                     ^^M 

^^H         MacroM;!<v$H]at  492 

preparaf  ion,  for  operation,  63            ^^| 

^^H         Magnesium  sulphate  in  inHammation, 

Mucous  cancer,  587                                  ^^M 

^V 

cysts,  635                                             ^H 
tnemnrane,    lesions,    in    secondary         1 

^^H          Mali^ant  chorion  epithelioma,  616 

^^^H              edema,  bacillus  oi,  26 

syphilis,  314                                         J 

^^H              hydatid  mole,  617 

sterilization,  63                                  ^^H 

^^H             pustule,  257.     See  also  Anthrax. 

traasfilantation,  90                           ^^M 

^^H              tuinorf;,  44-1 

ulcers,  211                                            ^^ 

^^1          Malleus.  262.     Sec  aim  Glnriders. 

Munmiification,  179*      See  also  G<j«-         1 

^^^M          Malum  perforan^  pedb,  208 

graie,                                                   ^^J 

^^H          Mammary  gland^  adenoma,  567 

Mural  abscess,  151                                 ^^M 

^^^1                  cancer,  60h 

Muscles,  gumma,  326                            ^^M 

^^M                 cyst  8,  6^37 

healings  77                                                   1 

^^^1          Marg;Lnal  abBcess,  150 

regentTalion,  77                                           | 

^^H         Marjolin^s  ulcer,  211 

syphilijs,  325 

^^^B          Massage  in  inflammatiou,  133 

transplantation,  90 

^^H          Mastoid  abst-esf?,  150 

MuHctilarrigiility  in  inflammation,  117 

^^H          Matfts'  rtjHnitiim  for  aneuryHm,  421 

Mvcojihvhixins,  36 

^^H          Mca^lc\s,  04s,  033 

Myeim's;  intent  iniil,  260 

^^H         Mechanical  sterilization,  47 

Mycosozins,  36 

^^^1          MeduUary  osteoma,  459 

Myelocyst<)ma,  502 

^^H         Mdauocarcinoma,  511 

Myelogenous  sarcoma  of  bone,  619, 

^^^H          Melanotic  sarcoma,  511 

543 

^^H          Meninges,  sarcoma,  545 

Myeloma,  502,  557 

^^H         Meniniptia,  cerebroapituilt  tetanus  and, 

M  velomatoBis,  557 

^^H                  diftcn'ntiation,  244 

Myoma,  494 

^^^H              in  er>'^ipela^.  232 

claBsification,  494 

^^H          Mercury,  bichlorid,  52 

diagnosis,  496 

^^H             biniodid^  ,54 

^^H             in  syphilis,  332 

patholopc  changca,  497 

^^H          Me^euteric  chyle  cysts,  638 

prognosis,  497 

^^H          Mesoblastic  tumors,  452 

sites  of  fonnation,  495 

^^H         Mesothelioma,  559 

structure,  495 

^^m          Metastaaes  in  cancer,  590,  602 

treatment ^  497 

^^H             in  sarcoma,  5:U 

varialifins,  44MI 

^^^H             in  tumors,  447 

Myositis,  gummatous,  326 
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MyositiB,  syphilitic,  325 
Myxolipoma,  462,  482 
Myxoma,  462 

classification,  462 

cysticum,  464 

definition,  462 

diagnosis,  463 

etiology,  462 

patholo^c  changes,  464 

I>rognosi8,  464 

sites  of  fonnation,  462 

structure,  462 

treatment,  464 

variations,  463 
Myxomatous  li]X)ma,  482 
Myxosarcoma,  512,  517 

diagnosis,  535 


Nabothian  cysts,  635 

Nffivus,  483 

Nasal  polyps,  462 

Natural  immunity,  45 

Nausea  and  vomiting  after  anesthesia, 

442 
Neck,  tubercular  l>Tnph-nodes,  281 
Necrosis,  179.     See  also  Gangrene. 
Necrotic  cysts,  647 
Negative  chemotaxis,  35,  36,  40 
Negri  bodit»s,  251 
Neosalvarsan  in  syphilis,  333 
Nephritis  in  erysipelas,  232 
Nerve-blocking,  435 
Nerves,  healing,  75 

n^generation,  75 

sarcoma,  521 

transplantation,  90 
Ner\'ou8  system,  sarcoma,  520,  545 

syphilis,  330 
Neurofibromatosis,  472 
Neuroma,  4^19 

amputation,  499 

classification,  499 

diagnosis,  500 

etiologv,  499 

false,  499 

plexifonn,  472 

sites  of  formation,  499 

stnictiiro,  499 
Neuroparalytic  ulcer,  208 
Neuropathic  inflammation,  92 
Nevus,  483 
Newborn,  orj'sipelas,  231 

tetanus,  242 
Nipple,  Paget's  disease,  596 
Nodes,  lvnij)h-,  enlargement,  in  sjT^h- 
*ilis,  314 
in  tumors,  446 
involvement,  in  cancer,  601 
sarcoma,  519 
s>T)hilis,  319 
tuberculous,  280 


Nodes,  lymph-,  tubcraikiiiB,  dMgnnwn, 
383 
subsequent  course,  282 
treatment,  305 
Parrot's,  322 
Noma,  92 

treatment,  197 
Nose,  elephant  iaas,  433 
Novocain  anestbeaa,  434 


Obstetric  hand,  243 
Odontoma,  613 

treatment,  644 
Oligemia  in  etiolog>'  of  inflammation, 

96 
Omentum,  sarcoma,  549 
Onychia,  146 
Operative  field,  sterilization,  61 

Grossich's  method,  56,  57,  62 
Opisthotonos  in  tetanus,  240 
Opium  in  inflanuuation,  137 
Opsonic  index,  41 
Opsonins.  39 
Orchitis,  fibrous,  329 

gummatous,  329 
Orthotonos  in  tetanus,  241 
Oscillation  of  blood-cells,  102 
Ossifluent  abscess,  151 
Osteochondritis,  syphilitic,  322 
Osteoma,  459 

cancellated,  459 

classification,  459 

definition,  459 

diagnosis.  4<)0 

durum,  459 

ebumum,  459 

etiolog>%  459 

fractunr,  459 

ivory,  459 

ni(Hhillarc.  459 

pathologic  changes,  461 

prognosis,  461 

sites  of  formation,  459 

sp>ongiosiun,  459 

structure,  459 

subungual,  459 

treatment,  461 

varieties,  400 
Osteomvehtis,    tuberculous,    caseous, 

2S9 
Osteosarcoma,  502,  512,  518,  540 

(liagnasLs,  534 
Othematoma,  645 
Ovaries,  adenoma,  569 

sarcoma,  521,  549 


Pachydermia,    acquired,  430. 

also  Elephantiasis. 
Packing  in  hemorrhage,  346 
Paget's  abscess,  153 


See 
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Paj?pt'B  di£i^ast>  of  nipple^  596 

Pigmented  moles,  470                                  ^^M 

Pam  iu  cancer,  600                                 , 

sarcoma,  dia^ioi^is,  536                         ^^M 

in  fracture,  387 

Plastic  inflammation,  93                            ^^K 

in  gangri?ne,  183 

Pleura,  tuberculosis,  283                            ^^M 

in  inflamuialitm,  111-115 

treatment,  306                                     ^^H 

in  sarconiUt  ^hV2 

Pleurisy,  tuberculous*,  treatment,  306      ^^M 

in  svphilis,  315 

Plcuritls,  tubercular,  28:i,  284                    ^H 

of  joints,  324 

Pleun:kthotono8  in  tetanus,  241                  ^^M 

in  tuniors,  445 

Plexiform  angioma,  483,  487                      ^^M 

in  wounds,  :i55 

neuroma^  472                                            ^^| 

Painful  ulcer,  207 

Pneumonia  in  erysipelas,  232                     ^^M 

Panaris,  146 

Pointed  condylonui,  562                              ^^M 

Panaritium,  146 

treatment,  563                                     ^^H 

Pancreas,  c>^t8,  637 

Pointing  of  abscps^s,  156                               ^^M 

sarroma,  521,  550 

Poi  ironed  wounds ,  361                                   ^^H 

g\  [jhiliB,  329 

treatment,  369                                       ^^B 

Puns,  slorilizaticin,  65 

Pois^oning,    si rj'chiiin-,    tetanus  and,             1 

Papilloma,  otil 

differentiation,  243                                           1 

classjfieatiim,  561 

Poh'pof-is,  adenomatous,  of  intestine,             1 

defijiitiou,  561 

569                                                            J 

intracyBtlCj  564 

Poh^)!;,  462                                                 ^H 

Boft,  563 

n^Lsal,  462                                                ^H 

treatment,  564 

Port-wine  stain,  483,  4S6                           ^H 

Paradoxic  emboli,  405 

Poj^toperative  fever,  120                            ^^H 
Pn^t{>htir>TiKeal  abscess,  152                      ^^H 

Parasitic  eystJiJ,  64K 

Pareiiohvniatfiui*  inflammation,  93 

Potassium  iodid  in  sv|>hilis,  333                ^^M 

Paronycliia,  146 

Ijcnnanganate,  56                                     ^^M 

Parotid  gland,  cyst^i,  635 

Pott's  disease,  290                                       ^H 

sarcoma.  550 

treatment,  :im                                     ^H 

Parrot'a  nodes,  322 

Pressiu^e  in  hen^orrhage,  343,  344             ^^M 

Panilis.  147 

in  inflammation.  129                               ^^H 

Pasteur  treatment  of  hydrophobia,  256  ' 

Proliferative  inflammation,  95                     ^i 

Paateuri nation,  51 

Protective  c hemic  powers,  36 

Penetrating  wounds,  356 

powers  of  body  against  bacteria,  34              i 

Perforating  abscess,  161 

Protozoa,  17                                                           1 

wounds,  356 

Proud  fles^h,  203                                             ^J 

Perinephric  abs^'ess,  151 

Provisional  callus,  78                                 ^^M 

Perinephritic  abscei^»  151 

Psammoma,  559                                         ^^H 

Periosteal  bridge,  SKi 

Pseudarthroi^ifi  in  fracture,  391                ^^M 

sareoma  of  bone,  519 

Pseti<locapsule  in  sarcoma,  50S                ^^H 

Periosteum,  san'oma*  518,  540 

Psoas  abscess,  152                                        ^^H 

Perioetltis,  syphilitic,  321 

Puerjwral  tetanus,  242                               ^^M 

Perithelioma,  560 

Pulmonary  anthrax,  260                             ^^M 

Peri  to  lieu  in,  tubereulosis,  285 

Pulse  in  inflanmnation,  120                        ^^M 

Ircatnient .  3t3(> 

in  septicemia,  172                                    ^^H 

Peritomtie,  adhesive,  286 

Puncture  in  inflanmiation,  130                 ^^M 

tubt^reulart  2h5 

Puni'turcMl  wounds,  356                              ^^H 

^^K               ascitic  type,  285 

Funilent  inflammation,  94                        ^^M 

^^1              latent  ti^ie,  287 

Pus,  140                                                       ^H 

^^m              treaimeni,  306 

abiHKiqition,  143                                        ^^H 

^H              typos,  285 

^■^              ulcerative  tjrpe,  287 

svni  plums,  144                                     ^^M 

blue,  141                                                     ^H 

Peritonollar  abscess,  152 

cerulean,  141                                              ^^M 

Pfeiffer'a  batTillus,  26 

d^brin,  141                                                  ^H 

PhagedeTHC  uh-er,  209 

deflnition,  140                                          ^^M 

treatment,  210 

fetid.  140                                                  ^H 

Philagrius'    operation   for   aneurvsin. 

p^t^n,  141                                                 ^^1 

420 

ichorous,  HO                                            ^^B 

Phlebectasia,  424.     See  also  Varicose 

laudable,  140                                           ^H 

trinx. 

on  aspiration,  157                                   ^^M 

Phlel>itifl  in  er^^sipelas,  233 

reaction,  140                                            ^^H 

Phlegruasia  alba  dolens,  399 

red,  140                                                    ^H 
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Pus,  sanious,  140 

Bolids,  141 

sterile,  141 

tuberculous,  25 

varieties,  140 
Pustule,  malignant,  257.       See  also 

Antftrax. 
Pyelonephritis,  tuberculous,  296 
Pyemia,  175 

etiology,  175 

pathology,  175 

prognosis,  178 

symptoms,  176 

treatment,  178 
Pyemic  abscess,  150 
Isogenic  membrane,  290 


Rabies,  249.     See  also  Hydrophobia. 
Racial  immunity,  45 
Radium  bums,  treatment,  377 
Ranula,  636 
Ray-fungus,  268 
Raynaud's  gangrene,  188 
Receptacles,  sterilization,  65 
Rectum,  preparation,  for  operation,  63 

sarcoma,  521 

ulcer,  215 
treatment,  217 
Recurrent  dislocations,  396 

erysipelas,  229 
Red  pus,  140 

Redness  in  inflammation,  111 
Regeneration  in  inflammation,  104 

of  muscle,  77 

of  nerveSjt  75 

of  tendon,  77 
Reinfection,  33 
Renal  tuberculosis,  296 
Rei>air,  66.     See  also  Healing. 
Residual  abscess,  153 
Resolution  in  inflammation,  107 
Rest  in  inflammation,  126 
Rests,  cell,  452 
Retention  cysts,  633 

of  breast,  637 
Retinal  gliosarcoma,  501 
Retroperitoneal  sarcoma,  550 
Retropharyngeal  abscess,  152 
Reverden's  method  of   skin-grafting, 
81 
dressings,  83,  84 
Rhabdomy ( )nia,  494 .    See  also  Myoma . 
Rhexis  in  inflammation,  103 
Rhinophyma,  433 
Ribbcrt's  classification  of  cancer,  572 

views  of  origin  of  cancer,  573 
Risus  sardonicus  in  tetanus,  240 
Rodent  ulcer,  211 
Round  ulcer  of  stomach,  212 
Round-celleii  sarcoma,  502 
Rubor,  110 


Sacculated  aneurysm,  412 
Sacral  anesthesia,  436 
Saddle  ulcer,  213 
Salivary  glands,  adenoma,  568 
Salvarsan  in  syphilis,  333 
Sanious  pus,  140 
Sapremia,  165 

patholo^,  166 

prognosis,  167 

symptoms,  166 

treatment,  167 
Saprogenic  bacteria,  23 
Saprophytic  bacteria,  23 
Sarcoma,  502 

age,  526 

bUateral,  533 

cachexia,  533 

classification,  502 

Coley's  fluid  in,  34,  236,  557 

consistency,  528 

cut-surface  appearance,  552 

deciduocellulare,  617 

definition,  502 

diagnosis,  524 
microscopic,  536 
of  special  forms,  534 

encapsulation,  529 

enlargement,  sudden,  532 

etiologv,  504 

fever,  i>33 

giant-celled,  502 

history,  525 

immobility,  529 

infiltration,  529 

inoperable,  treatment,  556 

melanotic,  511 

metastiises,  531 

microscopic  diagnosis,  536 

mixed-celled,  502 

mobility,  529 

mode  and  rate  of  growth,  526 

myelogenous,  of  bone,  519,  543 

of  aliment ar>'  tract,  521,  537 

of  bone,  518,  540 

of  brain,  520,  545 

of  connective  tissue,  517 

of  esophagus,  521 

of  fascia.  517 

of  intestine,  521,  539 

of  kidneys,  545 

of  liver,  521,  547 

of  lungs,  549 

of  lymph-nodes,  519 

of  meninges,  545 

of  nerves,  521 

of  nervous  system,  520,  545 

of  omentum,  549 

of  ovaries,  521,  549 

of  pancreas,  521,  550 

of  parotid  gland,  550 

of  periosteum,  518,  540 

of  rectum,  521 


^^|f            W^^             inbex                ^V                        ^I 

Sarcoma  of  flkin,  516 

Shock,  349                                                      fl 

idiopathic    multiple    pigmented, 

Crile^s  pneumatic  suit  in^  354             ^^^H 

517 

etiology,  349                                           ^^^1 

of  special  organs,  537 

exciting,  3.i0                                         ^^^H 

of  spinal  cord,  545 

preilisposing^  349                                 ^^^H 

of  spleen,  521,  550 

operation  during,  352                            ^^^^| 

of  stomach,  521,  537 

physioiugy,  351                                     ^^^H 

of  ti:«ticlcs,  523.  550 
of  thjToid  gland,  551 

prugnosit>,  352                                       ^^^H 

s>inptoms,  352                                         ^^^H 

of  utcriis,  523,  ,551 

treatnieat.  353                                                 ■ 

pain.  532 

Sigmoid  colon,  ulcer,  215 

puthc»|njL!;ie  changes^  553 

treatment,  217 

|ierioKteal,  of  bone,  519 

Sign,   Halsted*s,  in  cancer  of  breast, 

pigment *-ti,  diagnosis,  536 

609 

prfigno*iis,  554 

Sinus,  218 

pseudocapfsule,  508 

Beck's  bismuth  paste  in,  222,  223 

retroperitoneal,  550 
rounrt-celled,  502 

diagnosiis,  220 
etiology,  218 

sitesi  of  fonnation,  514 

pathology  J  220 

size,  527 

treatment,  222 

spindle-cellefl.  -502 

Skin,  actinomycosis,  271 

stnicture,  508 

lilastomycosis,  334 

surface  appearance,  527 

reaction  in  cancer,  608 

treatment,  555 

sarcoma,  516 

urinary  findijigg,  533 

idiopathic    multiple    pigmented, 

vascular,  517 

517 

finrdonic  grin  in  tetantis^  240 

Skin-cancer,  glandular^  572 

Scab,  heahn^  under,  74 

Skin-grafting,  79 

Scapula,  cunt^,  2St» 

Krause's  method,  87 

Scarification  in  inflajiinialiori,  130 

preparation  of  held,  SO 
Ueverdin*s  meth<jd,  81 

Scirrhous  cancer,  587,  610 
Scrofulous  lyniphadenitis,  281 

dressings,  S3,  84 

Scbaeeou!?  eysts,  <>^3 

Thiersch's  meihofi,  84 

treatment,  635 

culling  the  gmfis,  85 

Seed-warts,  561 

dressings,  SO 

Benile  gangrene,  184 

placing  the  grafts,  84 
Wolfe's  meihiKl.  87 

Sep«i?<i,  47,  165 

Septic  infection,  169.      See  also  Sep- 

Soft  glioma,  5O0 

HcrfFiia. 

papilloma,  545^3 

intoxication,  165,      See  also  Sapre- 

treatment,  564 

mia. 

tissues,  heahng,  66 

Septicemia,  169 

warts,  470 

anti^ptics  in^  175 

Softening  of  abscess,  155 

blootl-c*>unl,  171 

S+tlution,  Harrington's,  53 

blcxMl-pret*»un?,  172 

Stireness  ill  inflammation,  114 

etiology.  169 

S|)(Titia1oeelt%  63S 

in  erysif^elajs,  232 

S]>hace],us,  179,    See  also  Gangrene. 

pathi>liJK>\  169 

Spina  ventosa,  290 

prognrKHiN,  173 

Spinal  column,  caries,  tubercular,  289 

pulse  in,  172 

cord,  siireoma,  545 

symptoms,  171 

syphilis,  330 

temperature  in,  172 

Spindle-^'elled  sarcoma,  502 

transfusion  of  bliiod,  175 

Spine^  mbcrcniosis,  290 

treatment,  173 

treatment,  308 

Septicopyemia,  175.    See  also  Fyeffiia. 

Spiral  fracture,  384 

Se^jut^iration  cysts,  641 

Spirochieta  pallida,  310 

Sequestrunfi,  191 

Spleen,  sarcoiBa,  521,  550 

SeroUiS  cavities,  t  uberculoflifi,  283 

ftjTjhilis,  329 

inflammation,  93 

Spongy  osteoma,  459 

Serum  t  realm  en  t  of  anthrax,  261 

Spores,  19 

of  ervBipelas,  236 
8hirt*«tU(i  alxscess,  t53 

1 

Sporotrichosis,  337 

diagnosis,  338 

674 


INDEX 


Sporotrichoeis,  etiology>  337 

patholo^,  337 

prognosis,  339 

symptoms,  338 

treatment,  339 
Sporotrichum  Schenckii,  337 
Spreading  traumatic  gangrene,  186 

ulcer,  209 
Squamous-celled  cancer,  572 
Stain^  port-wine,  483, 486 
Staimng  bact^riA,  19 
Staphvlococcus,  23,  24 

epidermidis  albus,  24 

pyogenes  albus,  24 
aureus,  24 
citreus,  40 
Staphylolysin,  24 
Stasis,  102 

Steam  sterilization,  50 
Stenson's  duct,  cysts,  635 
Stercoraceous  abscess,  150 
Stercoral  abscess,  150 
Sterile  pus,  141 
Sterilization,  47 

bv  boiling  water,  50 

cnemic,  51 

dry,  49 

fractional,  51 

hot-air,  51 

mechanical,  47 

moist,  49 

natural  means,  57 

of  accidental  wounds,  64 

of  apparatus,  65 

of  dressings  and  fabrics,  65 

of  hands,  58 

of  instniinents,  64 

of  mucous  membrane,  63 

of  operative  field,  61 

Orossich's  method,  56,  57,  62 

of  pans,  65 

of  receptacles,  65 

steam,  50 

theniial.  49 
Sthenic  inflammation,  93 
Stitch  abscess,  153 
Stitch-hole  abscess,  153 
Stomach,  adenoma,  568,  569 

cancer,  612 

siircoma,  521,  537 

ulcer,  212 
acute,  214 
chronic,  212 

complications  and  sequels,  214 
treatment,  214 
Strepto(!occus,  23,  24 

erysij)elatus,  23 

pyogenes,  23 
Struma  sarcomatosa,  551 
Strycrhnin-poisoninR,  tetanus  and,  dif- 
ferentiation, 243 
Subdiaphragmatic  abscess,  153 


Sublamin.  54 

SubmaxUkry  gland,  cysts,  635 

Subphrenic  abscess,  153 

Subungual  osteoma,  459 

Sunburn,  prevention^  376 

Sun's   durect   rays   in   treatment   of 

tuberculosis,  304 
Suppuration,  140 

definition,  140 
Suppurative  inflanmiation,  94,  107 
Surgical  fever,  aseptic,  120 

wounds,  362 
Suture  of  wounds,  365 
Swelling  in  inflammation,  116 
Symmetric  gangrene,  188 
Sympathetic  innanunation,  92 
Syncope,  local,  188 
Syncytioma  malignum,  616 
Synovitis,  syphilitic,  324 

tuberculous,  288 
Syphilids,  312 

early,  313 

secondary,  313 
Syphilis,  310 

alopecia,  315 

diagnosis,  316 

enlargement  of  lymph-nodes,  314 

eruption,  312 

etiolog>',  310 

fever,  314 

gumma,  317 

hereditary,  316 

lesions  of  mucous  membrane,  314 

mercury  in,  332 

neosalvarsan  in,  333 

of  abdominal  viscera,  326 

of  bone,  320 
hereditary,  322 

of  brain,  330 

of  bursa,  325 


of  joints,  324 
of  liver,  327 


of  lymph-nodes,  319 

of  lymph-vessels,  319 

of  nmscles,  325 

of  nervous  system,  330 

of  pancreas,  329 

of  spinal  cord,  530 

of  spleen,  329 

of  tendon-sheaths,  325 

of  testicles,  329 

of  viscera,  326 
I      pam,  315 
j      pamolog\%  310 
I      period  of  secondary  incubation,  311 

potassium  iodid  in,  333 

primary  stage,  311 

prognosis,  331 
1      salvarsan  in,  333 
I      second  stage,  312 
,      stages,  311-316 
I      tertiary-,  316 


^^^^^                                                         mDEX                          ^HP^ 

H          S\'philiSp  ihkd  stage,  316 

Tetanua,  pathology,  238                       J 

■               treat mf^nt,  331 

pleurothotonos,  241                     ^^^B 

^m              ulceratiorip  318 

pro^iosb,  244                            ^^^| 

■          Syphilitic  bone  hypertrophy ,  321 

puerjieral,  242                               ^^H 

^M               caries,  321 

risus  sardonic  us,  240                        V 

^ft              cuTho.sk,  327 

sardonic  grin,  240                                ™ 

H             dactylitk,  322 

sequels,  244 

^1              Rumma,  317 

^1            ledons,  surgical,  317 

elryehnin-poisoning    and,    differen- 

tiation, 243 

^H              lymphangitis,  319 

syniploniis,  239 

^H             lymph-node^,  319 

tetany  and,  different iatioo,  243 

^B             myositis,  325 

traumatic,  241 

^H             necrosis,  321 

treatment,  244 

^V             oflttHiehondntia,  322 

of  attack,  24t3 

^B              periostitia,  321 

prc^venlive,  245 

^H             synovitis,  324 

types,  241 

^M             tenoBynovitis,  325 

Tetany,  Chvostek's  sign,  243 
Erb^s  sign,  243 

■             ulcers,  318 

^1                sites  of  predilection,  319 

tetanus  and,  differentiation,  243 

Trousseau's  sign,  243 

^M         Tabzb  inesent  erica,  285 

Thecal  abscess,  1.54 

^m          Temperature  in  aepticemia,  172            : 

Thermal  sterilization,  49 

^M              in  tubercukiNii^,  30() 

Thiersch- a  method  of  .skin-grafting,  84 

^B           Tenderness  in  inflammation,  114 

cutting  the  grafts,  85 

Tendon-sheaths,  ayphUis,  325 

dressings,  86 

Tendinis,  healioij,  77 

placing  gnift«,  86 
Thrombosis,  398 

regeneration,  77 

truimplantation,  90 

composition,  398                                       ' 

Tenosynovitifi,  syphUitic,  325 

course^  400 

Teratonm.  6">4 

definition,  398 

tt?8iis,  447,  448 

diagnosis,  400 

Tertian'  Hvphilis,  316 

etiology,  398 

Testiciee,  sannjtna,  523,  550 

in  erysipelas,  233 

ayuhilia,  329 
tUDereulowis,  298 

prognosis,  402 

aymptoins,  399 

treatment  ^  307 

treatment,  402 

Tests,  tuberculin,  300 

Thrombotic  hemorrhoids,  399 

Tetanofacit?fi,  240 

Tlirombus,  398.    8ee  also  Thrombosis, 

Tetanolysin,  239 

Thyroglossal  cysts,  Ml 

Tet aBoaiiMsrnin,  239 

Thyroid  gland,  udenoma,  568 

Tetanus,  237 

sarcoma,  551 

aculf.  241 

Tissue  fonoation,  new,  from  inflam- 

bar.illus of,  25 

mation,  109 

cen  l)r<*spintil   moningitifl  and,   dif- 

Tongue, black,  232 

ferentiation,  244 

Torsion  in  hemorrhage,  345 

chronic,  241 

Totipotent  cplb,  655 

complications,  244 

Toxins,  32,  37 

diagnosis.  242 

Transplantation  of  blood-yessels,  90 

em|irosthotono»,  241 

of  bone,  88 

etiologj',  2:^7 

of  kidneys,  90 

facial,  242 

of  mucous  membrane,  90 

head,  242 

of  muscles,  90 

hvdroiihobiii    and,    differentiation, 

of  nerves,  90 

244 

of  tcndouH,  00 

hydro  phobicus,  242 

Traumatic  gangrene,  spreading,  186 

^m              hysteria  and,  differentiation,  243 

incluaion  cysts,  656 

^B              idiopathic,  241 

inflammation,  92 

■              local,  242 

tetanus,  241 

^1              nascent  inn),  242 

Tricresol.  55 

^H              of  newborn,  242 

Trismus,  237.     See  also  Tclanua. 

^H             opijsthotono^,  240 

Tropical  absciss,  148 

^H            orthotonos,  241 

Trouaseaii^s  sign  in  tetany,  243 

1 
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Tuberculin  in  diagnosis  of  tuberculo- 
sis, 300 
in  treatment  of  tuberculosis,  302 
Tuberculosis,  274 
atria  of  infection,  275 
bacillus  of,  25 
heliotherapy,  304 
of  bone,  288 

treatment,  304,  305 
of  cartilage,  288,  291 
of  fascia,  296  * 
of  joints,  292 

symptoms,  295 

treatment,  305,  306 
of  kidneys,  296 

symptoms,  297 

treatment,  304 
of  larynx,  treatment,  308 
of  peritoneiun,  285 

treatment,  306 
of  pleura,  283 

treatment,  306 
of  serous  caviti(»s,  283 
of  spine,  290 

treatment,  308 
of  testicles,  298 

treatment,  307 
patholog>',  276 
prognosis,  301 
renal,  296 

sources  of  infection,  274 
sun's  direct  rays,  ii04 
surgical  treatment,  304-309 
sjTTiptoms,  general,  299 
temperature,  300 
tests,  300 
treatment,  301 

general,  302 

non-operative,  308 

specific,  302 

surgical,  304-309 
tuberculin  in  diagnosis,  300 

in  treatment,  302 
urogenital,  ascending,  296 

descending,  296 
Tuberculous  abscess,  279 

treatment,  307 
arthritis,  292 
epiphysitis,  292 
l\Tiiph-nodes.  280 

diagnosis,  283 

subsequent  course,  282 

treatment,  305 
ost^HDmyclit  is,  caseous,  289 
perit  oni t  is,  285 .  See  also  Feritonit  w, 

tubercular. 
pleurisy,  treatment,  306 
pleuritis,  283,  284 
pus,  25 

pyelonephritis,  296 
synovitis,  288 
Tufnell's  treatment  of  aneurysm,  419 


Tumors,  110,  443 
benign,  444 
blood-supply,  444 
cachexia,  449 
cell  rests,  452 

cellular  theory  of  origin,  451 
Cohnheim's  theorj'  oi  origin,  451 
connective-tissue,  452 
cystic,  645 

treatment,  647 
definition,  443 
degeneration,  450 
encapsulation,  445 
epiblastic,  452 

benign,  561 
growth,  rate,  444 
hemorrhage,  449 
heterologous,  452 
homologous,  452 
hypoblast ic,  452 

benign,  561 
infiltration,  445 
insane  cells,  451 
lymph-node  enlargement,  446 
malignant,  444 
mesoblastic,  452 
metastasis,  447 
microscopic  differences,  450 
mixefl,  452 
mobility,  440 
origin,  451 

cellular  theory,  451 

Cohnheim's  theor>',  451 
pain,  445 

nite  of  growth,  444 
recurrpnoe,  449 
ulceration,  44S 
Tympanitic  abscess,  154 
Typhoid  bacMllus,  25 
i      carriers,  22 

'  Ulc^er,  200 
,      callous,  204 
I      chronic,  204 
I  treatment,  206 

classification,  202 
ccmgestiHl,  207 
diabetic,  of  leg,  201 
duodenal  212,  214 

treatment,  214 
eating,  211 
clevattHl,  211 
erethistic,  207 
etiology,  200  . 
exuberant.  203 
fungous,  203 
giLstric,  212 
acute,  214 
chronic,  212 

complications  and  sequels,  214 
treatment,  214 
granulating,  203 
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Ulcer,  healing,  203 
healthy,  203 
hypertrophic,  203 
indolent,  204 
irritable,  207 
mar^n^  202 
Marjohn's.  211 
neuroparalytic,  208 
of  anus,  215 

treatment,  216 
of  mucous  membrane,  211 
of  rectum,  216 

treatment,  217 
of  sigmoid  colon,  215 

treatment,  217 
of  stomach,  212 
acute,  214 
chronic,  212 

complications  and  sequels,  214 
treatment,  214 
painful,  207 
pathology,  201 
phagedenic,  209 
treatment,  210 
rodent,  211 

round,  of  stomach,  212 
saddle,  213 
shape,  202 
spreading,  209 
syphilitic,  318 

sites  of  predilection,  319 
varicose,  204 
Ulceration  of  cancer,  605 

of  tumors,  448 
Ulcerative  epithelioma,  211 
Ulcus  ex  digest  ione,  212 
Union  of  fractures,  77 
Ununited  fractun\  391 

treatment,  392 
Urachus,  cysts,  641 
Urinary  findings  in  sarcoma,  533 
Urinous  abscess,  154 
Urogenital  tuberculosis,  ascending,  296 

descending,  296 
Uterine  stones,  497 
Uterus,  adenoma,  569 
cancer,  610 
sarcoma,  523,  551 

Vaccines,  41 
autogenous,  43 
heterogenoiLs,  43 
Vagina,  preparation,  for  operation,  63 
Valsalva  s  treatment  of  aneurysm,  419 
Varic(»s,  424.     Sckj  also  Varicose  veins. 
Varicose*  {incur>'sm,  414 
ulcer,  204 
veins,  424 

coniplirations,  425 
etiology,  424 
pathology,  424 
prognosis,  426 


Variooee  veins,  symptoms,  425 

treatment,  42Q 
Varix,  aneurysmal,  414 
Vascular  sarcoma,  517 
Veins,  varicose,  424.     See  also  Vari' 

cose  veins. 
Venereal  warts^  562 
Verruca  vulgaris,  561 
Viscera^  abdominal,  syphilis,  326 
Vitello-mtestinal  cysts,  642 
Vomiting  and  nausea  after  anesthesia, 

442 
von  Recklinghausen's  disease,  472 
Vulvovaginal  glands,  cysts,  637 

Wandering  erysipelas,  229 
Wardrop's  operation  for  aneurysm,  421 
Warts,  561 

hard,  561 

seed-,  561 

soft,  470 

treatment,  562 

venereal,  562 
Water,  boiling,  sterilization  by,  50 
Weavers'  bottom,  640 
Welch's    bacillus,    gangrene    due    to 

infection  by,  191 
Whitlow,  146 

treatment,  164 
Wolfe's  method  of  skin-grafting,  87 
Wool-sorters'  disease,  257.      See  also 

Anthrax. 
Wounds,  355 

accidental,  sterilization,  64 

brush,  357 

characteristics,  355 

classification,  355 

closure,  365 

contuswl,  356 

gunshot,  357 
infection,  361 
treatment,  368 

healing,  66.     See  also  Healing. 

incised,  355 

infection,  355- 

lacerated,  357 

pain,  355 

penetrating,  356 

perforating,  356 

poisoned,  361 
treatment,  369 

punctured,  356 

surgical,  362 

suture,  305 

treatment,  363 
Wyssokowickz,  law  of,  34 

Xanthelasma,  478 
Xanthoma,  478 
A'-ray  bums,  treatment,  377 
A'-rays  in  cancer,  627 
in  fractures,  387 
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Mallory's 
Pathologic  Histology 

Pathologic  Histology.  By  Frank  B.  Mallory,  M.  D.,  Associate 
Professor  of  Pathology,  Harvard  University  Medical  School.  Octavo 
of  500  pages,  with  375  original  illustrations. 

READY    IN  OCTOBER 

This  new  work  by  Dr.  Mallory  is  destined  to  take  a  place  of  first  rank.  It  is 
complete  and  thorough,  written  in  a  most  clear  and  definite  style.  All  through 
the  entire  work  Dr.  Mallory  has  emphasized  the  practical  side  of  the  subject.  His 
reputation  as  a  careful  worker  gives  this  book  the  stamp  of  authority.  The  illus- 
trations are  all  original  and  stand  out  as  a  striking  feature.  They  are  magnificent. 
As  a  thoroughly  reliable  and  up-to-date  work  on  pathologic  histology  this  new 
book  from  the  pen  of  Dr.  Mallory  is  bound  to  take  the  lead. 

Howell's  Physiology 


A  Text-Book  of  Physiology.  By  William  H.  Howell,  Ph.D^ 
M.  D.,  Professor  of  Physiology  in  the  Johns  Hopkins  University.  Balti- 
more, Md.     Octavo  of  1018  pages,  306  illustrations.     Cloth,  $4.00  net 

THE  NEW  (4th)  EDITION 

Dr.  Howell  has  had  many  years  of  experience  as  a  teacher  of  physiology  in 
several  of  the  leading  medical  schools,  and  is  therefore  exceedingly  well  fitted  to 
write  a  text-book  on  this  subject.  Main  emphasis  has  been  laid  upon  those  facts 
and  views  which  will  be  directly  helpful  in  the  practical  branches  of  medicine.  At 
the  same  time,  however,  sufficient  consideration  has  been  given  to  the  experimen- 
tal side  of  the  science.  The  entire  literature  of  physiolog)'  has  been  thoroughly 
digested'by  Dr.  Howell,  and  the  important  views  and  conclusions  introduced  into 
his  work.  Illustrations  have  been  most  freely  used. 
The  Lancet.  London 

••  This  is  one  of  the  best  recent  text-books  on  physiology,  and  we  warmly  commend  it  to  the 
attention  of  students  who  desire  to  obtiun  by  reading  a  general,  all-round,  yet  concise  survey  d 
the  scope,  facts,  theories,  and  speculations  that  make  up  its  subject  matter." 


Mallory  and  Wright's 
Pathologic  Technique 

Fifth  Edition 

Pathologic  Technique.  A  Practical  Manual  for  Workers  in  Patho- 
logic HistologT,%  including  Directions  for  the  Performance  of  Autopsies 
and  for  Clinical  Diagnosis  by  Laboratoiy  Methods,  By  Frank  B. 
Mallory,  M.  D.,  Associate  Professor  of  Palhologj%  Harv^ard  Univer- 
sity ;  and  James  H.  Wright,  M.  D.,  Director  of  the  Pathologic  Labora- 
tor3%  Massachusetts  General  Hospital,  Octavo  of  500  pages,  with  152 
illustrations.     Cloth,  $3.00  net 

In  revising  the  bonk  for  the  new  edition  the  authors  have  kept  in  view  the 
needs  of  the  laboraton.^  worker,  whether  student,  practitioner,  or  pathologist,  for 
a  practical  manual  of  histologic  and  bacteriolo^ic  methods  in  the  study  of  patho- 
log^ic  matcnal.  Many  parts  have  been  rewritten,  many  new  methodic  have  been 
added,  and  the  number  of  illustrations  has  been  considerably  increased. 

Boston  Medicfi]  and  Sut^caI  Journal 

'  i  his  manuiii,  since  its  tirr.tappe. trance,  has  been  recognUcti  as  the  standard  g aide  in  fi-atho- 
logical  technique,  and  hii&  bceonic  well-nigh  mdjspens^ble  to  the  laboratory  worker," 


Eyre's   B&.cteriologic   Technic 

Bacteriologic  Technic*  A  Laboratory  Guide  for  the  Medical, 
Dental,  and  Technical  Student.  By  J.  W,  H.  Eyre,  M.  D..  F.  R.  S. 
Edin.,  Director  of  the  Bacteriologic  Department  df  Guy's  Hospital, 
London.     Octavo  of  520  pages,  219  illustrations.  Cloth,  $3.00  net. 

JUST  READY-NEW  (2d)   EDITION,  REWRITTEN 

Dr.  Eyre  has  subjected  his  work  to  a  most  search in|:j  revision.  Indeed,  so 
thorough  was  his  revision  that  the  entire  book,  enlarged  by  spme  150  pages  and 
50  illustrations,  had  to  be  reset  from  cover  to  cover.  He  has  included  all  the 
latest  technic  in  every  division  of  the  subject.  His  thoroughness,  hisaccuiacy,  his 
attention  to  detail  make  his  work  an  im|iortant  one.  He  gives  clearly  the  technic 
for  the  bacteriologic  examination  of  water,  sewaj^e^  air,  soil,  milk  and  its  products, 
meats,  etc.  And  he  gives  you  good  technic — methods  attested  by  his  own  large 
experience.  To  any  one  interested  in  this  line  of  endeavor  the  new  edition  of 
Dn  Eyre's  work  is  indispensable.     The  illustrations  are  as  practical  as  the  text. 
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McFarland's   Pathology 


A  Text-Book  of  Pathology.  By  Joseph  McFarland,  M.  D.,  Pro- 
fessor of  Pathology  and  Bacteriology  in  the  Medico-Chirurgical  College 
of  Philadelphia.  Octavo  of  856  pages,  with  437  illustrations,  many  in 
colors.     Cloth,  JI5.00  net;  Half  Morocco,  36.50  net 

THE  NEW   (2d)   EDITION 

You  cannot  successfully  treat  disease  unless  you  have  a  practical,  clinical 
knowledge  of  the  pathologic  changes  produced  by  disease.  For  this  purpose  Dr. 
McFarland' s  work  is  well  fitted.  It  was  written  with  just  such  an  end  in  view — to 
furnish  a  ready  means  of  acquiring  a  thorough  training  in  the  subject,  a  training 
such  as  would  be  of  daily  help  in  your  practice.  For  this  edition  every  page  has 
been  gone  over  most  carefully,  correcting,  omitting  the  obsolete,  and  adding  the 
new.  Some  sections  have  been  entirely  rewritten.  You  will  find  it  a  book  well 
worth  consulting,  for  it  is  the  work  of  an  authority. 

St.  Paul  Medical  Journal 

'*  It  is  safe  to  say  that  there  are  few  who  are  better  qualified  to  give  a  r^sum^  of  the  modern 
views  on  this  subject  than  McFarland.     The  subject-matter  is  thoroughly  up  to  date." 

Boston  Medical  and  Surreal  Journal 

"  It  contains  a  great  mass  of  well-classified  facts.  One  of  the  best  sections  is  that  on  the 
special  pathology  of  the  blood." 


McFarland's 

Biolo^:  Medical  and  General 

Biology:  Medical  and  General. — By  Joseph  McFarland.  M. D, 
Professor  of  Pathology  and  Bacteriology  in  the  Medico-Chirurgical  Col- 
lege of  Phila.      i2mo,  440  pages,  160  illustrations.     Cloth,  $1.75  net. 

ILLUSTRATED 

This  work  is  both  a  'general  and  ifiedicn!  biology.  The  former  because  it  dis- 
cusses the  peculiar  nature  and  reactions  of  living  substance  generally;  the  latter 
because  particular  emphasis  is  laid  on  those  sul)jects  of  special  interest  and  value 
in  the  study  and  practice  of  medicine.  The  illustrations  will  be  found  of  great 
assistance. 

Frederic  P.  Gorham,  A.M.,  Brown  University. 

"  I  am  gfcMtly  pleased  with  it.  Perhaps  the  highest  praise'  which  I  can  give  the  b.-^ok  is  to 
say  that  it  more  nearly  approaches  the  course  I  am  now  giving  in  general  biologv  than  any 
other  work." 


McFarland's  Pathogenic 
Bacteria    and    Protozoa 

Pathosrenic  tiacteria  and  Protozoa,     By  Joseph  McFarland,  M.D., 

Professor  of  Pathology  and  Bacteriology  in  the  Medico-Chtrurgical 
College  of  Philadelphia,  Octavo  of  8/8  pages,  finely  illustrated. 
Cloth,  ^3.50  net, 

NEW  iTth)  EDITION,   ENLARGED 

Dn  McFarland  has  subjected  his  book  to  a  most  vigorouj  revision,  bringing 
this  edition  right  down  to  the  mmute.  Inifiortant  new  additions  have  increased  it 
in  she  some  180  pages,  By  far  the  most  important  addition  is  the  inclusion  of 
an  entirely  new  section  on  Pathogenic  Proto::tm.  This  section  considers  every 
protojEoan  pathogenic  to  man  ;  and  in  that  same  clean -ctit,  definite  way  that  won 
for  McFarland's  work  a  place  in  the  ver)'  front  t>f  medical  bacterioloijies.  The 
illustrations  are  the  best  the  world  affords,  and  are  beautifully  executed. 

H.  6.  Anderson.  M.  D.. 

Professor  of  Fatht'ltigy  and  Bacieriolo^,  Trinity  Medical  College,  Tercnto, 
'*  The  book  U  a  satisfactory  one,  and  I  shall  take  pleasure  in  recommending  il  to  Ibc  students 
of  Trinity  College." 

Tbe  Lancet*  London 

•'  Il  is  excellently  adapled  for  the  medical  students  and  pmctilioners  for  whom  it  is  avowedly 
written.  .  ,  .The  descriptions  given  arc  accurate  and  readable,** 

HilFs  Histology  and  Organography 

A  Manual  of  Histology  and  Organography*  By  Chari.es  Hill, 
M.  D.,  formerly  Assistant  Professor  of  Histology  and  Embryology, 
Northwestern  University,  Chicago.  i2mo  of  468  pages,  337  illustra- 
tions,    F'lexible  leather,  |2.oo  net. 

THE  NEW  (2d)  EDITION 

Dr.  Hill's  work  is  characterized  by  a  completeness  of  discussion  rarely  met  in 
a  book  of  this  size.     Particular  consideration  is  given  the  moutli  and  teeth. 

Penntylvania  Medical  Journal 

'"It  IS  arranged  in  such  a  manner  as  to  be  easy  of  access  and  comprehension.  To  an^ 
contemplating  the  study  of  histology  and  organography  we  would  commend  this  work*" 
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GET  ^  •  THE  NEW 

THE  BEST  /imenCSin  standard 

Illustrated  Dictionary 

New  (6th)  Edition*  Entirely  Reset 


The  American  Illustrated  Medical  Dictionary.  A  new  and  com- 
plete dictionary  of  the  terms  used  in  Medicine,  Surgery,  Dentistry, 
Pharmacy,  Chemistry,  Veterinary  Science,  Nursing,  and  kindred 
branches ;  with  over  lOO  new  and  elaborate  tables  and  many  handsome 
illustrations.  By  W.  A.  Newman  Dorland,  M.D.,  Editor  of  "The 
American  Pocket  Medical  Dictionary."  Large  octavo,  986  pages, 
bound  in  full  flexible  leather.  Price,  ^.50  net ;  with  thumb  index, 
I5.00  net 

rr  DEFINES  ALL  THE  NEW  WORDS— IT  IS  UP  TO  DATE 

Dorland*8  Dictionary  defines  hundreds  of  the  newest  terms  not  defined  in  any 
other  dictionary — ^bar  none.  These  new  terms  are  live,  active  words,  taken 
right  from  modem  medical  literature. 

It  gives  the  capitalization  and  pronunciation  of  all  words.  It  makes  a  feature  of 
the  derivation  or  etymolog>'  of  the  words.  In  some  dictionaries  the  etymology 
occupies  only  a  secondary  place,  in  many  cases  no  derivation  being  given  at  all. 
In  ••Dorland,"  praciically  ever>*  word  is  given  its  derivation. 

In  **Dorland*'  ever>-  word  has  a  separate  paragraph,  thus  making  it  easy  to 

find  a  word  quickly. 

The  tables  of  arteries,   muscles,    nerves,    \eir.s   etc..   are   of  the   greatest  help 

in  assemblin^^  anatomic  tacts.     In  thera  are  c'.assir.eU  for  quick  study  all  the 

neces&iry  information  alv;:t  the  \  anous  str.:cture> 

In    **I>orbnd**    ever>-   worvl   :s    ^r^er.    its    c.er.r.:::  n — a   definition   that  dtjints 

in  the  fewest  possiMe  worvis       !r.  s  r/.e  c*  c::  rar.es  hundreds  of  words  are  not 

denned  at  all.  referrinc  the  reader  to  s<.*r.-.e  /crer  s*.  urce  for  the  information  he 

wonts  at  once. 
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J.  CoObs  Wama.  9C  D..  LL.a.  T JLC.SL    tka.  .   Vr-ru-y  Medical  SrA.W 

r  -.^.i-..    ;  j,3  i  ,.i  ^S..-  I  ,,•  N»    .»,  rt..-*  c-r    ^v-i-    *  riL     It  is  very  complete  and  of 
O.'nv-'n  ct:  %::<:  -.v  "S.iJtvi^'  xV»ribi,*,  r:i>.'»       »  \u>«:   i  "    '«*«  t-^:to-   V  izf  other." 
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Stengel's 
Text-Book  of  Pathology 


Fifth  Edition 


A  Text-Book  of  Pathology.  By  Alfred  Stengel,  M.  D.,  Professor 
of  Medicine  in  the  University  of  Pennsylvania.  Octavo  volume  of  979 
pages,  with  400  text-illustrations,  many  in  colors,  and  7  full-page 
colored  plates.     Cloth,  $^joo  net;  Sheep  or  Half  Morocco,  JI6.50  net. 

vara  400  TEXT^UTS,  MANY  IN  COLORS,  AND  7  COLORED  PLATES 

In  this  work  the  practical  application  of  pathologic  facts  to  clinical  medicine 
is  considered  more  fully  than  is  customary  in  works  on  pathology.  While  the 
subject  of  pathology  is  treated  in  the  broadest  way  consistent  with  the  size  of  the 
book,  an  effort  has  been  made  to  present  the  subject  from  the  point  of  view  of  the 
clinician.  In  the  second  part  of  the  work  the  pathology  of  individual  organs  and 
tissues  is  treated  systematically  and  quite  fully  under  subheadings  that  clearly 
indicate  the  subject-matter  to  be  found  on  each  page.  In  this  edition  the  section 
dealing  with  General  Pathology  has  been  most  extensively  revised,  several  of  the 
important  chapters  having  been  practically  rewritteji.  ' 

The  Lancet,  London 

**  This  volume  is  intended  to  present  the  subject  of  pathology  in  as  practical  a  form  as  pos- 
sible, and  more  especially  from  the  point  of  view  of  the  *  clinical  patholo<:ist.'  These  objects 
have  been  faithfully  carried  out,  and  a  valuable  text-book  is  the  result.  We  can  most  favor- 
ably recommend  it  to  our  readers  as  a  thoroughly  practical  work  on  clinical  pathology.'* 


Stiles'  Nutritional  Physiolo^ 

Nutritional  Physiology.  By  Percy  Goldthwait  Stiles,  Assistant 
Professor  of  Physiology  at  Simmons  College,  Boston.  i2mo  of  295 
pages,  illustrated.     Cloth,  JI1.25  net. 

JUST  READY 

This  new  work  expresses  the  most  advanced  views  on  this  important  subject. 
It  discusses  in  a  concise  way  the  processes  of  digestion  and  metabolism.  The 
key-word  of  the  book  throughout  is  "  energy  ** — its  source  andjts  conservation. 

"It  is  remarkable  for  the  fineness  of  its  diction  and  for  its  clear  presentation  of  the  sub* 
iept,  relieved  here  and  there  by  a  quaintly  humorous  turn  of  phrase  that  is  altogether  delight* 
IcXr^Colin  C.  Stewart^  Ph.  /).,  DartmotUh  ColUge. 


SAUSDERS   BOOKS  OS 


Jordan's 
General   Bacteriology 

A  Text-Book  of  General  BacterMocy.  By  Edw^^  O.  Joedan.  Ph.D^ 
Prcrfessor  of  Bacteriology'  in  the  Universitj-  of  Chicago  and  in  Rush 
Medical  College.     Octavo  of  623  pages,  illustrated.     Cloch,  S3.00  net. 

JUST  R£ADY--ffCW    3d    CDmOlf 

Professor  Jordan's  work  embraces  the  entire  ndd  c€  bacter:c«?gy,  tisc  non- 
pathogenic as  well  as  the  pathogenic  barncna  beinz  ccnsiicrec,  pTir^  greater 
emphasis,  of  course,  to  the  latter.  There  are  extensive  chipccr?  on  methods  of 
studying  bacteria,  incijdin;,'  staining,  biochemical  tests.  c-Irjres.  etc.:  on  the 
development  and  comp^^sition  of  bacteria  :  en  cnr^.nies  and  fermenturicn^nxiucts: 
on  the  bacterial  prodj^.tion  of  pigment,  acid  and  alkali :  ind  en  ptcmains  and 
toxins.  Especially  complete  is  the  presentation  ci  the  ser^m  trranncnt  of  gonor- 
rhea, diphtheria.  dy=enter>-.  and  teianjs.  The  re'atiin  ct  S:-vine  to  human 
tubercuU/sis  and  the  ^^cular  tuberculin  reacti'in  rerei. e  extensive  consideration. 

This  work  will  als^i  appeal  to  academic  and  scieniinc  smdents.  It  contains 
chapters  on  the  bacteriology  of  plants,  milk  and  milk-prc-ducts.  air.  agriculture, 
water,  f<rx>d  preservatives,  the  processes  of  leather  tanning,  tobacco  curing,  and 
vinegar  making  :  the  relation  of  bacteriology-  to  household  administration  and  to 
sanitary  engineering,  etc. 

Prof.  Seroraace  Barrage,  A-.-.oclxU  Prfe-.-r  ,/  Smitzry  S^i(n:€.  Pmrdut  Vnizrrsitj. 

**\  am  much  impress*:'!  wit},  th^  complet<rness  ar-i  accjrao- cf  the  book.  It  oertainlj 
covers  the  ground  more  compl*-!*:])-  thin  ar.y  other  Arr.-^ricir.  b:ok  that  I  hive ! 


Buchanan's 
Veterinary   Bacteriology 

•Veterinary  Bacteriology.  By  Robert  E  Buchanan,  Ph.D.,  Pro- 
fessor of  Bacteriology  in  the  Iowa  State  College  of  Agriculture  and 
Mechanic  Arts.     Octavo,  5 16  pages,  2 14  illustrations.     Cloth,  S3.00  net 

THE  BEST  PUBLISHED 

Trr^fcssor  Buchanan  discusses  thorou;;hly  all  bacteria  causing  diseases  of  the 
domestic  animals.  He  goes  minutely  into  the  consideration  of  immunity,  opsonic 
index,  refiroduction,  sterilization,  antiseptics,  biochemic  tests,  culture-media, 
isolation  of  cultures,  the  manufacture  of  the  various  toxins,  antitoxins,  tuberculins, 
and  vaccines  that  have  proved  of  diagnostic  or  therapeutic  value.  Then,  in  addi- 
tion to  bacteria  and  jjrotozoa  proper,  he  considers  molds,  mildews,  smuts,  rusts, 
toadstools,  i)uff-balls,  and  the  other  fungi  pathogenic  for  animals. 

B.  F.  Kaupp,  D.  V.  S.,  State   Agrictdtural  ColUge,  Fort  Collins. 

"  It  is  the  host  in  print  on  the  subject.  What  pleases  inc  most  is  that  it  contains  all  the  late 
results  of  rcsrarch.     It  fills  a  long  felt  want." 


Heisler's  Embryology 

A  Text-Book  of  Embryology.  By  John  C*  Heisler,  M  D,,  Pro- 
fessor of  Anatomy  in  tlie  Medico- Chi rurgical  College,  Philadelphia, 
Octavo  volume  of  435  pages,  with  212  illustrations,  ^2  of  them  ia 
colors.     Cloth,  $3.00  net, 

THIRD  EDITION— WITH  2U  ILLUSTRATIONS,  32  IN  COLORS 

This  edition  represents  all  the  advances  recently  made  in  the  science  of  em- 
brj^ology.  Many  portions  have  been  entirely  rewritten,  and  a  great  deal  of  new 
and  important  matter  added.  A  number  of  new  illustrations  have  also  been  intro- 
duced and  these  will  prove  verj'  valuable.  Heisler's  Embrj'ology  has  become 
a  standard  work. 

G.  C^l  Huber.  M.  D., 

Pro/fssiir  0/ Emfirya/ogy  at  t^  Wisfar /itsti/uU,  University  0/ Penmylamia, 
"  I  find  this  edition  of    'A  Text-Book  of  Embryology.'  by  Dr.   Heisler,  an  improvement 
on  the  former  one.     The  Hgures  added  increa:5e  greatly   the  value  of  the  work.     I  am  again 
recommending  it  to  our  students." 


Bohm,   Davidoff,  and 
Huber's   Histology 

A  Text- Book  of  Human  Histology.  Including  Microscopic  Tech- 
nics By  Dr.  A.  A.  Bohm  and  Dr.  M.  Von  Davidoff,  of  Munich,  and 
G.  Carl  Huber,  M.  D.,  Professor  of  Embryology  at  the  Wistar  Insti- 
tute, University  of  Pennsylvania.  Handsome  octavo  of  528  pages,  with 
361  beautiful  original  illustrations.     Flexible  cloth,  $3.50  net. 

SECOND  EDITION  p  ENLARGED 

The  work  of  Drs.  Bohm  and  Davidoff  is  well  known  in  the  German  edition, 
and  has  been  considered  one  of  the  most  practically  useful  books  on  the  subject 
of  Human  Histology.  This  second  edition  has  been  in  great  part  rewritten  and 
very  much  enlarged  by  Dr.  Huber,  who  has  also  added  over  one  hundred  original 
illustrations.  Dr.  Huberts  extensive  additions  have  rendered  the  work  the  most 
complete  students*  text-book  on  Histology  in  existence. 

Bofton  Meilical  and  Stir^ic&l  Jouitial 

"  Is  unquestionaVily  a  vcxt-book  of  the  first  rank,  having  been  carefully  written  by  thorough 
masters  of  the  subject,  and  in  certain  directions  it  is  much  superior  to  any  other  histological 
fTianual.*' 
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Wells'  Chemical  Pathology 


Chemical  Pathology. — Being  a  Discussion  of  General  Pathology 
from  the  Standpoint  of  the  Chemical  Processes  Involved.  By  H. 
Gideon  Wells,  Ph.  D.,  M.  D.,  Assistant  Professor  of  Pathology  in  the 
University  of  Chicago.     Octavo  of  549  pages.     Cloth,  $3.25  net 

A  PRACTICAL  BOOK 

Dr.  Wells*  work  is  written  for  the  physician,  for  those  engaged  in  research  in 
pathology  and  physiologic  chemistry,  and  for  the  medical  student.  In  the  intro- 
ductory chapter  are  discussed  the  chemistry  and  physics  of  the  animal  cell,  giving 
the  essential  facts  of  ionization,  diffusion,  osmotic  pressure,  etc.,  and  the  relation 
of  these  facts  to  cellular  activities.  Special  chapters  are  devoted  to  Diabetes  and 
to  Uric-acid  Metabolism  and  Gout. 

Wm.  H.  Welch.  M.  D. 

Professor  of  Pathology,  Johns  Hopkins  University. 

"  The  work  fills  a  real  need  in  the  English  literature  of  a  very  important  subject,  and  I 
shall  be  glad  to  recommend  it  to  my   students." 

Lusk's 
Elements  of  Nutrition 

Elements  of  the  Science  of  Nutrition.  By  Graham  Lusk,  Ph.  D., 
Professor  of  Physiology  at  Cornell  Medical  School.  Octavo  volume 
of  302  pages.     Cloth,  ^3.00  net. 

THE  NEW  (2d)  EDITION— TRANSLATED  INTO  GERMAN 

Prof  Lusk  presents  the  scientific  foundations  upon  which  rests  our  knowledge 
of  nutrition  and  metabolism,  both  in  health  and  in  disease.  There  are  special 
chapters  on  the  metabolism  of  diabetes  and  fever,  and  on  purin  metabolism. 
The  work  will  also  prove  valuable  to  students  of  animal  dietetics  at  ag^cultural 
stations. 

Lewellyi  F.  Barker.  M.  D. 

Professor  of  the  Principles  and  Practice  of  Medicine^  Johns  Hopkins  University. 
••  I  shall  recommend  it  highly  to  my  students.    It  is  a  comfort  to  have  such  a  discossioo 
of  the  subject  in  English." 


HISTOLOGY.  II 


Daugherty's 
Economic  Zoology 

Economic  Zoolos:y.  By  L.  S.  Daugherty,  M.  S.,  Ph.  D.,  Professor 
of  Zoology,  State  Normal  School,  Kirksville,  Mo.,  and  M.  C.  Daugh- 
erty, author  with  Jackson  of  "  Agriculture  Through  the  Laboratory 
and  School  Garden."  Part  I:  Field  and  Laboratory  Guide.  i2ino  of 
237  pages,  interleaved.  Cloth,  Jl  1.25  net.  Part  II:  Principles,  i2mo 
of  406  pages,  illustrated.     Cloth,  $2.00  net. 

JUST  READY 


There  is  no  other  book  just  like  this.  Not  only  does  it  give  the  salient  facts 
of  structural  zoology  and  the  development  of  the  various  branches  of  animals,  but 
also  the  natural  history — ^the  life  and  habits — thus  showing  the  interrelations  of 
structure,  habit,  and  environment.  In  a  word,  it  gives  the  principles  of  zoology 
and  their  actual  application.  The  economic  phase  is  emphasized. 
Part  I — the  Field  and  Laboratory  Guide — is  designed  for  practical  instruction  in 
the  field  and  laboratory.  To  enhance  its  value  for  this  purpose  blank  pages  are 
inserted  for  notes. 


DrewV 

Invertebrate  Zoology 

A  Laboratory  Manual  of  Invertebrate  Zoology.  By  CxIlman  A. 
Drfav,  Ph.D.,  Assistant  Director  at  Marine  Biological  laboratory,  Woods 
Hole,  Mass.  With  the  aid  of  Former  and  Present  Members  of  the  Zoological 
Staff  of  Instructors.      i2moof  213  pages.  Clothi  $1.25  net. 

JUST  READY— NEW  (2d)  EDITION 

The  subject  is  presented  in  a  logical  way,  and  the  type  method  of  study  has 
been  followed,  as  this  method  has  been  the  prevailing  one  for  many  years. 

Prot  Allbon  A.  Smyth.  Jr.,  VirglnU  Polytechnic  Institute 

"  I  think  it  is  the  b.est  laboratory  manual  of  zoology  I  have  yet  seen.  The  large  number 
of  forms  dealt  with  makes  the  work  applicable  to  almost  any  locality." 
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Norris'   Cardiac  Patholo|(y 

studies  in  Cardiac  Pathology.  By  George  W.  Norris,  M.D., 
Associate  in  Medicine  at  the  University  of  Pennsylvania.  Large  octavo 
of  235  pages,  with  85  superb  illustrations.     Cloth,  Jls.oo  net 

SUPERB   ILLUSTRATIONS 

The  wide  interest  being  manifested  in  heart  lesions  makes  this  book  particu- 
larly opportune.  The  illustrations  are  superb  and  are  faithful  leproductions  of 
the  specimens  photographed.  Each  illustration  is  accompanied  by  a  detailed 
description  ;  besides,  there  is  ample  letter  press  supplementing  the  pictures. 
Considerable  matter  of  a  diagnostic  and  therapeutic  nature  has  been  interwoven. 

Boston  Medic&l  and  Surreal  Journal 

**  The  illustrations  are  arranged  in  such  a  way  as  to  illustrate  all  the  common  and  many  of 
the  rare  cardiac  lesions,  and  the  accompanying  descriptive  text  constitutes  a  fairly  continuous 
didactic  treatise." 


McConnell's  Pathology 

A  Manual  of  Pathology.  By  Guthrie  McConnell,M.D.,  Professor 
of  Bacteriology  and  Pathology  at  Temple  University,  Philadelphia. 
l2mo  of  523  pages,  with  170  illustrations.     Flexible  leather,  §2.50  net. 

NEW  (2d)  EDITION 
Dr.  McConnell  has   discussed  his  subject  with  a  clearness  and  precision  of 
style  that  make  the  work  of  great  assistance  to  both  student  and  practitioner. 
The  illustrations  have  been  introduced  for  their  practical  value. 

New  York  State  Journal  of  Medicine 

"  The  book  treats  the  subject  of  pathology'  with  a  thoroughness  lacking  in  many  works  of 
greater  pretension.  The  illustrations — many  of  them  original — are  profuse  and  of  exceptional 
excellence." 


Hektoen  and  Riesman's  Patholo^ 

American  Text-Book  of  Pathology.  Edited  by  Ludvig  Hek- 
toen, M.D.,  Professor  of  Pathology,  Rush  Medical  College,  Chi- 
cago; and  David  Riesman,  M.D.,  Professor  of  Clinical  Medicine, 
Philadelphia  Polyclinic.  Octavo  of  1245  P^g^^.  443  illustra- 
tions, 66  in  colors.     Cloth,  $^.$0  net ;  Half  Morocco,  ^.00  net 


Durck  and  Hektoen's 

Special   Pathologic   Histolo^ 

Atlas  and  E(>itome  of  Special  r^athologic  Histology.  By  Dr,  H. 
Durck,  of  Munich.  Edited,  with  additions,  by  Ludvig  Hektoen.  IM.  D,, 
Professor  of  Pathology,  Rush  Medical  College,  Chicago.  In  two  parts. 
Part  L— Circulatory.  Respirator}',  and  Gastro-intestinal  Tracts.  120 
colored  figures  on  62  plates,  and  158  pages  of  text.  Part  IL — Liver, 
Urinary  and  Sexual  Organs,  Nervous  System,  Skin,  Muscles,  and 
Bones.  123  colored  figures  on  60  plates,  and  192  pages  of  text.  Per 
part  ;  Cloth,  S3.00  net.     ///  Saumhrs'  Hauii-Atias  Series, 

The  great  value  of  these  plates  is  that  they  represent  in  the  exact  colors  the  effect 
of  the  stains,  which  is  of  such  g^reat  importance  for  the  difterentialion  of  tissue. 
The  text  portion  of  the  book  is  admirable,  and,  while  brief,  it  is  entirely  satisfac- 
tory in  that  the  leadin^^  facts  are  stated,  and  so  stated  that  the  reader  feels  he  has 
grasped  the  subject  extensively. 

Waiiam  H.  Welch,  M.  D.. 

Professor  of  Pathology^  Johns  Hopkins  University,  Baltimore. 

"I  consider  Diirck's  'Atlas  of  Special  Pathologic  Histotogy,'  edited  hy  Hektoen,  a  very 
useful  book  for  students  and  others.     The  plates  are  admimble.  " 

Sobotta  and  Huber*s 
Human  Histolo^ 

Atlas  and  Epitome  of  Human  Histology.  By  Pkivatdocfnt  Dr, 
J,  Sobotta,  of  Wiirzburg.  Edited,  with  additions,  by  G.  Carl  Huber, 
M.  D,,  Professor  of  Histoloor^^  and  Embr>^ology  in  the  University  of 
Michigan,  Ann  Arbor.  With  214  colored  figures  on  So  plates,  68 
text-illustrations,  and  248  pages  of  text  Cloth,  S4.50  net  In 
Satifiiicrs'  Hand-Aihis  Sept't's, 

INCLUDING   MICROSCOPIC   ANATOMY 

The  work  combines  an  abundance  of  well-chosen  and  most  accurate  illustra- 
tions, with  a  concise  text,  and  it^  such  a  manner  as  to  make  it  both  atlas  and  text- 
book. The  great  majtjnty  of  the  illustrations  were  made  from  sections  prepared 
from  human  tissues,  and  always  from  fresh  and  in  ever\'  respect  numial  specimens. 
The  colored  lithographic  plates  have  been  produced  with  the  aid  of  over  thirty  colors. 

Eoston  Medical  and  Surgical  Journ&l 

*'  In  color  and  proportion  they  are  characterized  by  gmtifying  accunicy  and  Uthogr» 
beauty." 
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Bosanquet  on  Spirochaetes 

Splrochastes:  A  Review  of  Recent  Work,  with  Some  Original  Ob- 
servations. By  W.  Cecil  Bosanquet,  M.D.,  Fellow  of  the  Royal  Col- 
lege of  Physicians,  London.    Octavo  of  1 52  pages,  illustrated.  ^2.50  net 

ILLUSTRATED 

This  is  a  complete  and  authoritative  monograph  on  the  spirochsetes,  giving 
morphology,  pathogenesis,  classification,  staining,  etc.  Pseudospirochaetes  are 
also  considered,  and  the  entire  text  well  illustrated.  The  high  standing  of  Dr. 
Bosanquet  in  this  field  of  study  makes  this  new  work  particularly  valuable. 


Levy  and  Klemperer's 
Clinical  Bacteriology 

The  Elements  of  Clinical  Bacteriology.  By  Drs.  Ernst  Levy  and 
Felix  Klemperek,  of  the  University  of  Strasburg.  Translated  and 
edited  by  Augustus  A.  Eshner,  M.  D.,  Professor  of  Clinical  Medicine, 
Philadelphia  Polyclinic.  Octavo  volume  of  440  pages,  fully  illustrated 
Cloth,  J!2.50  net. 

S.  Solb-Cohen.  M.  D., 

Professor  of  Clinical  Medicine,  Jefferson  Medical  College,  Philadelphia. 

"  I  consider  it  an  excellent  book.     I  have  recommended  it  in  speaking  to  my  students." 


Lehmann,  Neumann,  and 
Weaver's  Bacteriology 

Atlas  and  Epitome  of  Bacteriology :  including  a  Text-Book  of 
Special  Bacteriologic  Diagnosis.  By  Prof.  Dr.  K.  B.  Lehmann 
and  Dr.  R.  O.  Neumann,  of  Wiirzburg.  From  the  Sccoiid  Revised  and 
Enlarged  German  Edition.  Edited,  with  additions,  by  G.  H.  Weaver, 
M.  D.,  Assistant  Professor  of  Pathology  and  Bacteriolog>%  Rush  Medical 
College,  Chicago.  In  two  parts.  Part  I. — 632  colored  figures  on  69 
lithographic  plates.  Part  II. — 511  pages  of  text,  illustrated.  Per  part: 
Cloth,  §2. 50  net.     /;/  Sawiders  Hand-Atlas  Series, 
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Durck  and  Hektoen*s  General  Patholo^c  Histolo^ 

Atlas  and  Epitome  of  General  Pathologic  Histology.  By  Pr. 
Dr.  H.  Durck,  of  Munich.  Edited,  with  additions,  by  Ludvig  Hek- 
TOEN,  M.  D. ,  Professor  of  Pathology  in  Rush  Medical  College,  Chicago. 
172  colored  figures  on  77  lithographic  plates,  36  text-cuts,  many 
in  colors,  and  353  pages.  Cloth,  115.00  net.  -  In  Saunders' Hand-Atlas 
Series, 

American  Text-Book  of  Physiolo^K  second  Edition 

American  Text-Book  of  Physiology.  In  two  volumes.  Edited  by 
William  H.  Howell,  Ph.  D.,  M.D.,  Professor  of  Physiology  in  the  Johns 
Hopkins  University,  Baltimore,  Md.  Two  royal  octavos  of  about  600 
pages  each,  illustrated.  Per  volume:  Cloth,  $3.00  net;  Half  Morocco, 
114.25  net. 

"  The  work  will  stand  as  a  work  of  reference  on  physiology.  To  him  who  desires  to  know 
the  status  of  modern  physiology,  who  expects  to  obtain  suggestions  as  to  further  physio- 
logic inquiry,  we  know  of  none  in  English  which  so  eminently  meets  such  a  demand." — 
The  Medical  News. 

Warren's  Patholo^K  and  Therapeutics        second  edition 

Surgical  Pathology  and  Therapeutics.  By  John  Collins  Warren, 
M.  D.,  LL.D.,  F.  R.  C.  S.  (Hon.),  Professor  of  Surgery,  Harvard  Med- 
ical School.  Octavo,  873  pages,  136  relief  and  lithographic  illustrations, 
33  in  colors.  With  an  Appendix  on  Scientific  Aids  to  Surgical  Diagnosis 
and  a  series  of  articles  on  Regional  Bacteriology.  Cloth,  J5.00  net; 
Half  Morocco,  ;$6.5o  net. 

Gorham's  Bacteriolo^K 

A  Laboratory  Course  in  Bacteriology.  For  the  Use  of  Medical, 
Agricultural,  and  Industrial  Students.  By  Frederic  P.  Gorham,  A.  M., 
Associate  Professor  of  Biology  in  Brown  University,  Providence,  R.  I., 
etc.     i2mo  of  192  pages,  with  97  illustrations.     Cloth,  $1.25  net. 

••  One  of  the  best  students'  laboratory  guides  to  the  study  of  bacteriology  on  the  mar- 
ket. .  .  .  The  technic  is  thoroughly  modern  and  amply  sufficient  for  all  practical  pur- 
poses. " — American  Journal  oj  the  Medical  Sciences, 

Raymond's  Physiolo^  n^  (3^)  Edw„„ 

Human  Physiology.  By  Joseph  H.  Raymond,  A.  M.,  M.  D.,  Pro- 
fessor of  Physiology  and  Hygiene,  Long  Island  College  Hospital,  New 
York.     Octavo  of  685  pages,  with  444  illustrations.     Cloth,  S3. 50  net. 

"  The  book  is  well  gotten  up  and  well  printed,  and  may  be  regarded  as  a  trustworthy 
guide  for  the  student  and  a  useful  work  of  reference  for  the  general  practitioner.  The 
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Bairs  Bacteriolo^K  ^^=^  edition.  lUviMd 

Essentials  of  Bacteriology  :  being  a  concise  and  systematic  intro- 
duction to  the  Study  of  Micro-organisms.  By  M.  V.  Ball,  M.  D.,  Late 
Bacteriologist  to  St.  Agnes'  Hospital,  Philadelphia.  i2mo  of  289  pages^ 
with  13s  illustrations,  some  in  colors.  Cloth,  ;Ji.oo  net.  In  Saunderi 
Question-  Compend  Series, 

"  The  technic  with  regard  to  media,  staining,  mounting,  and  the  like  is  culled  from  the 
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Bud^ett's  Physiolo^  New  (3d)  Editioii 

Essentials  of  Physiology.  Prepared  especially  for  Students  of  Medi- 
cine, and  arranged  with  questions  following  each  chapter.  By  Sidney 
P.  Budgett,  M.  D.,  formerly  Professor  of  Physiology,  Washington  Uni- 
versity, St.  Louis.  Revised  by  Havan  I^mfrsox,  M.  D.,  Demonstratoi 
of  Physiology,  Columbia  University.  i2mo  volume  of  250  pages,  illus- 
trated.    Cloth,  J 1 .  00  net.     Saunders*  Question-  Compend  Series. 

"He  has  an  excellent  conception  of  his  subject.  .  .  It  is  one  of  the  most  satisfactory  • 
books  of  this  class" — University  of  Pennsylvania  Medical  Bulletin. 

LfCrOy'S    HistolO^  New  (4th)  edition 

Essentials  of  Histology.  By  Louis  Lerov,  M.  I).,  Professor  of 
Histology  and  Pathology,  Vanderbilt  University,  Nashville,  Tennessee. 
i2mo,  263  pages,  with  92  original  illustrations.  Cloth,  Ji.oo  net.  In 
Saunders'  Question-  Compend  Series. 
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we  unhesitatingly  say  that  the  practitioner  as  well  would  find  a  glance  through  the  book 
of  lasting  benefit," — The  Medical  iV'orld,  Philadelphia. 

Barton  and  Wells'  Medical  Thesaurus 

A  Thesaurus  of  Medical  Words  and  Phrases.  By  Wilfred  M. 
Barton,  M.  D.,  Assistant  Professor  of  Materia  Medica  and  Therapeutics, 
and  Walter  A.  Wells,  M.D.,  Demonstrator  of  Laryngology,  Georgetown 
University,  Washington,  D.  C.  i2mo,  534  pages.  Flexible  leather, 
$2.50  net;  thumb  indexed,  $3. 00  net. 

American  Pocket  Dictionary  New  (7th)  Edhion 

Borland's  Pocket  Medical  Dictionary.  Edited  oy  W.  A.  New- 
man DoRLAND,  M.  D.,  Editor  "American  Illustrated  Medical  Dic- 
tionary.*' Containing  the  i)ronunciation  and  definition  of  the  j^riiicipal 
words  used  in  medicine  and  kindred  sciences,  with  64  extensive  tables. 
610  pages.  Flexible  leather,  with  gold  edges,  Ji.oo  net;  with  patent 
thumb  index,  :>i.2  5  net. 

"I  can  n-commend  it  to  our  students  \vitl)out  reserve." — J.  H.  HOLLAND,  M.  D.,  0/ 
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